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A MODEL ELECTRIC RAILWAY. 


Rosert Gipson GRISWOLD. 


II. DETAILS AND ELECTRICAL EQUIPMENT OF MOTOR CAR. 


The buffer-plate 9, which also forms an exten- 
sion of the platform by virtue of a spring 
mounted on its pin, tends to keep the cars tightly 
coupled together, and prevents the couplers from 
becoming unhooked in rounding curves. It is 
made of a piece of hard brass (sheet) bent to the 
shape shown. The pin is made from a piece of 
brass wire riveted into a hole in the bearing sur- 
face and soldered thereto, or it may be made of a 
long, slim, flat-headed nail, the head being soldered 
to the plate. This nail or pin passes through the 
hole drilled in the platform, and should extend a 
short distance beyond the edge inside so as to ad- 
mit of a small washer being soldered thereto to 
prevent its coming out, and to also form a stop 
against which the buffer spring 10 may act. This 
spring should be fairly stiff, and is what is known 
as an “open spring,” or ‘one that has its coils 
some distance apart when at rest, allowing room 
for compression. 

The coupler 11, which has the draw-bar attached, 
is best made of cast brass as there will be two 
needed for each car.’ The pattern may be easily 
cut from cherry. File the casting to the proper 
shape and dimensions given, making the nose of 
the coupler smooth so that the two bars will hook 
easily when coupling. The holes are drilled for 
the attachment of spring 12, draw-bar lever link 
15, and the supporting yoke 13. The spring 12 is 
made of small spring brass wire so that it will be 
very flexible and should be slightly open. One end 


hooks into the bar while the other surrounds the 
shank of a round-headed wood-screw. The yoke 
13 is made of a strip of brass, and supports the 
inner end of the draw-bar as well as taking the 
pull thereon. The bar may be fastened to it by 
a small rivet or a brad passing through and into 
the car body. File the lever 14 out of No. 20 
hard sheet brass and mount by passing through a 
slot cut in the edge of the platform. A small nail 
driven into the edge of the platform will form a 
pivot for the lever. Make the link 15 of such 
length that it will allow the bar to float from one 
end to the other of the slot in the end of the frame. 
In mounting the coupler, have it so placed that 
when the two adjoining cars are coupled together 
the buffers will be slightly compressed and exert- 
ing a pressure on the hooks of the couplers. To 
uncouple the cars it is simply necessary to pull 
on the levers 14 which will immediately unhook 
the couplers. 


ELEecTRICAL EQUIPMENT. 


As this particular railway is to be a model of 
the third-rail type, the current is collected by 
means of a suspended shoe sliding upon a rail or 
other conductor, which carries the current, the 
return circuit being made through the other rails 
upon which the car runs. This third rail must be 
thoroughly insulated from the others, or else a 
short circuit will occur and the current return to 
the generating source without passing through car. 
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The sliding shoe 17 is supported by the spring At «a thin, round-headed screw passes through a 
16 and caused to bear upon che third rail by its hole, and then into the bottom of the car body. 





tension. The spring is made of No. 20 hard sheet 
brass bent as shown. The upper end has an ex- 
tension to one side which allows it to be fastened 
to the ear body by means of two small screws. 


By turning this screw a proper adjustment of the 
pressure, with which the shoe is pressed upon the 
third rail,may be made. The head will prevent 


the shoe from dropping so low as to come in con-. 
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tact with the other partsof jthejtrack [in passing 
switches, crossovers, etc. The shoe proper is 
pivoted upon the two projections 0 of the support- 
ing spring in such a manner that it will oscillate 
and make a good contact. It is prevented from 
turning too far by the extension of the spring on 
either side of the pivoting lugs. 

The motor frame or fields, 18, Fig. 9, are cast 
from a good quality of soft cast iron, the only 
finishing required being in the armature bore and 
on the field magnet core seat. Make the pattern 
of cherry and finish carefully and smoothly. 
Make with shrink rule 1” to the foot. Allow about 
yi,” in the bore to insure a good finish, and about 
the same amount on the ends of the bearing sup- 
ports. the 
exception of the lugs just mentioned, one being 
The 


lower section also has a projection cast to it for a 


The two sections are identical with 
longer than the other and on opposite sides. 


support on the rear axle. 

The core for the field magnet is best made of 3” 
round Norway iron, which is soft and has a high 
magnetic permeability. Cut off a piece about 
three inches long and swing in lathe; then turn 
the ends which enter the fields down to ,',” finish- 
ing with a square shoulder. The section between 
the frames need not be turned, but a light cut will 
render it true and make the spool slip over it 
more easily. Make the ends fit very snugly into 
the holes drilled in the field ends. 

Lay off the position of the core just turned on 
the field pieces and drill witha 7,” drill, or better, 
with a drill slightly under size and finish to size 
with a reamer. If these holes are drilled first, 
however, the core ends may be made to fit snugly 
by filing. Drill the holes for the set screws shown 
with a No. 26 drill, and tap with a ,°,” machine 
screw top. Now put the three pieces together as 
shown in 18 and screw the set screws in hard so 
as to firmly bind the three in position. The set 
screws usually have a rough blunt point, which 
may cause the work to turn; it will be better to 
grind the ends flat before inserting. 

Now clamp the frame on the carriage of a lathe, 
inserting a small piece of iron between the field 
ends opposite the magnet end, so that the clamp 
will draw them together. Adjust so that the 
center line of the armature bore coincides with 
the center line of the lathe. Then insert a boring 


bar, and with a light cut carefully bore the bore 
to 1 .,” diameter, finishing with a very light cut. 
Then run the cutter out until it will touch the 
cast projections and face them off, thus insuring 
that they will be true with the bore. Now drill 
and tap the holes for the bearing screws, using a 
No. 38 drill and a 5-40 tap. 
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In view 19 is shown the method of making and 
supporting the brushes. Drill the lugs with a 1” 
drill. From a piece of hard fibre cut two small 
plugs and drive into these holes. Then drill a 
? ” hole through the center of these plugs. From 
the same fibre cut four small washers .),” thick 
and 3” in diameter with a j,” hole in the center. 

The brushes are made from No. 28 Bb. W. G. 
hard spring copper and bear against the commu- 
tator as shown, that the armature may turn in 
either direction without the segments of the com- 
mutator catching the end of the brush. Bend one 
end at right angles and drill a },” hole therein. 
The screws are brass, ,!,” diameter and about 3” 


long. Make two brass nuts }” in diameter, tap- 


. tf POR ne pa: 
ping each with a yy Then 
make two thumb nuts as shown and tap with a 
y;” tap. It is a good plan to solder the head of 
the screw to the brush as better contact is thereby 


secured. 


tup to fit screws. 


To mount, run the screw through the 
hole in the rubber bushing, first threading on a 
fibre washer. Then put on another fibre washer 
The 
thumb nut is then put on and set up when the 
wire is attached. 


and then the brass nut, setting it up hard. 


The brushes should not be put 
: eae ae s 
on until the motor is finished. 

The armature bearings 21 and 22 are cast from 


brass, the patterns being made of cherry. 


They 
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are ,',” thick and the pads for bearings glued on. 
Allow enough on the sides of the pads to finish 
and lay off the holes accurately and drill. With 
the exception of the lug on one, which supports 


one gear, the patterns are alike and one may do > 


for both, the lug being filed off of one when 
finished. 

When these bearings are in place they should 
hold the armature exactly in the center of the 
bore, making the air gap equal all round. 

The armature 20 is of the three-pole type aud 
made of cast iron. In the pattern allow sufficient 
on each pole to give a good finish to size; face 
the ends and one side where it bears against the 
bearings. Drill and tap ahole in one pole fora 
set screw which binds the shaft in place. 

The gears which transmit motion from the motor 
shaft to the wheels are shown in 23. They are 
made of thin sheet brass and similar to those used 
in clock works. The number of teeth is not par- 
ticular so long as they mesh properly, as the pitch 
diameters will give the proper speed reduction. 
The pinion of the middle gear is permanently 
fastened to the gear itself, and both turn on a 
shoulder screw shown. 

The large gear is soldered to the hub of the 
track wheel as shown in the top view in Fig. 7. 
The armature shaft pinion is driven onto the 
shaft and holds by friction, although if too loose, 
it may be fastened with a little solder. If it is 
fastened securely to the shaft, the shaft will have 
to be pulled entirely through the armature when 
removal is desired on account of the bearing. 
The armature shaft 24 is made of a piece of 
steel wire or drill rod and must be perfectly 
straight. 

The commutator also shown in 24 is simply 
made. Turn from a piece of hard rubber, or 


fibre, rod, two pieces 5,” long. if 


At a point ,, 
from one end, turn them down until they fit very 
snugly into a 45” brass tube, cutting under as 
shown so that the beveled end of the commutator 
segments may be securely held by the overhang 
of the flanges. Now cut a piece from the ,5,” 
Then 
cut this cylinder exactly in three segments (longi- 
tudinally ) with a small fine saw, and solder a small 
strip of copper wire to each, at one end, which 
serve as a connection, for the armature windings. 


brass tube 4°,” long and bevel each end. 


This tongue may be made a part of the segment 
by carefully working the piece out with a file. 

No assemble the commutator, drive one piece 
of the fibre core onto the shaft to its permanent 
position. Then arrange the three segments so 
that there is a space between each and bind around 
with a piece of wire. Then place the other half 
core, on the shaft and force it home. The binding 
wire may now be removed and the segments will 
The fibre cores must 
be very tight fits on the shaft. 


be securely held in place. 


The motor is now ready to be assembled as 
First wind the field magnet 
with No. 18 single silk covered magnet wire. 


shown in Fig. 7. 


Make two wooden flanges to slip over the ends of 
the core and put a small center in each end of this 
core that it may be swung between the lathe 
centers. Cut out four paper washers 1” in diam- 
eter with a 4” hole,and put two on each end of 
the spool inside the wooden flanges. Now drive 
the flanges on and swing in the lathe,securing one 
flange to the face plate with a cord or‘nail to drive 
it. Then wrap one layer of paper around the iron 
core and coat with Let the end of the 
wire pass between the two paper washers at one 
end, and then through the hole inthe middle and 
around the core. Now wrap the wire on slowly 


shellac. 


and carefully; making each layer as close and 
compact as possible. 
it with 


As each layer is wound on, 


coat shellac. When winding the last 


layer, double a piece of thin tape about 2” wide 
in two and lay under the last five or six turns, the 
doubled portion out. Then wind over this until 
the last turn, which pass through the loop, and 
draw up against the other turns by pulling the 
towards the middle of the spool. 

Coat well with shellac and put in a warm 
oven to dry for a day, baking it until the shellac 
is thoroughly dry throughout the coil. When it is 
so the wooden flanges may be knocked off and the 
wire will be found cemented into a solid mass, 
and a paper washer between the wire passing to 
The 
field pieces may now be secured in place, and the 
gear side bearing put in place. 

Now wind the armature with No. 25 single silk 
covered wire, winding each pole full, but making 
the winding pass around each pole in the same 
direction, and winding the same amount of wire 


loose end 


the inside turn and the overlying turns. 
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on each pole, that the armature may not be out 
of balance. Now connect the bored ends of the 
wires in the following manner; connect the inside 
turn of the one coil to the outside turn of the next 
succeeding coil and solder each junction or con- 
nection to ove commutator segment, first placing 
the shaft in the armature and securing it by the 
set screw. Give a couple coats of shellac and 
bake in an oven until dry, being careful not to get 
Next 
put the armature in place and put on the other 


any varnish on the commutator segments. 
bearing. Drive the armature pinion into place 
and mount the middle gear. 

Then put in the axles, and secure the driving 
gear to one wheel as shown in Fig. 7. Pass the 
other axle through the lug on the under side of 
the motor, and mount all in the truck frame as 
shown in the first chapter. 

In Fig. 10 is shown the commutator for revers- 
ing the direction of rotation in the armature and 
consequently the direction of travel in the car. It 
is simply a cylinder of wood 2” in diameter, ex- 
tending from side to side of the body and sup 
ported by two pins in the ends. One end has a 
double crank soldered thereto, the oftice of which 
will be spoken of in a later chapter. Drive in 
four brass brads as shown about 60° apart and 
solder a wire to them as indicated. Then mount 
two copper brushes which will just clear the brads 
when in the position shown, but which will 
touch them when the cylinder is turned 30° in 
either direction. 

The 
motor and light circuits are separate so that either 
may be, operated independently of the other. 
Connect the sliding shoe with one commutator 


The wiring diagram is given in Fig. 11. 


(reversing) brush. Connect the other brush to 
one terminal of the field magnet, the remaining 
terminal of magnet coil being soldered to the 
frame. Connect the brushes to the nailsas shown. 
The current will now flow through the field mag- 
net in the same directionat all times, but a move- 
ment of the reversing switch will cause the cur- 
rent to flow through the armature coils in opposite 
directions, thus reversing its rotation. 

The head lights are connected in shunt across 
the motor circuits and should have a small switch 
connected in series, that they may be cut out. 

The path of the currentis then from the battery 

rough the third rail and shoe to the reversing 


switch brush; then through one of the brads to 
the armature, thence back to the other reversing 
switch brush, thence through the field magnet, 
frame. wheel and track to the battery. 

The track, magnetic switches, semaphores, re- 
versing connections, ete., will be treated in the 
next chapter. 





A CHURCH BELL COUNTRY. 

In Mexico the church bell holds a position akin 
to its exalted stand in Japan. In one town of 
32,000 population there are 14 churches, which 
proportion holds in many other Mexican cities. 
Each church has trom two to six bells each, of 
which the greater number are cracked and sadly 
out of tune. The Mexican people are musical as 
well as religious, as is shown by the fact that the 
itinerant foreign piano tuner is seldom turned 
away. Some of these bells are very oid and pon- 
derous. Ina certain cathedral in the capital hangs 
a bell which weighs 27,000 pounds. Some time 
ago the bell was in great danger of falling through 
the rotting of its supporting beam or yoke. It 
has been in constant service for over 300 years. 
In other parts of the country are belfries strewn 
with fragments of ancient bells which have long 
since ceased to toll and in whose prime, no doubt, 
have clanged out their messages to many of the 


characters of Mexico’s early history of strife. 


A most peculiar condition has arisen in New 
Orleans, in which the city has been visited by 
hordes of ants which have become as threatening 
as the plagues of Egypt. The appearance of these 
pests is due to the drainage of the city. The wood- 
work ot the houses is speedily attacked and de 
stroyed, and they thus make their way into ware- 
houses in which costly goods are stored and cause 
great damage. They seem to be immune to insec- 
ticides. Their presence at this time is said to be 
caused by the drying out of the soil in which they 
could not breed while saturated, and they are 
multiplying in such numbers that they simply 
defy suppression. In one case a man’s house was 
literally destroyed by them as they tunneled tha 
timbers in all directions, leaving nothing but a 
shell.. The only preventative that seem to have 
any effect is creosote, and work has been begun on 
creositing the lumber and weodwork of houses ta 
prevent the further ravages of these insects. 
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WOOD TURNING FOR AMATEURS. 


F. W. Puryxam, Instructor Manual Training School, Lowell, Mass. 


. 
XIII. 


HALL TABLE. 


Fig. 98 shows a small table for the hall, a card 
receiver being placed on the table. This table 
was designed by Mr. Fulkerson of the Lawrence 
Manual Training School, to whom I am indebted 
for its use. This table, which may be made from 
mahogany, birch, plain or quartered oak, maple 
The 


list which follows gives the sizes of the stock re- 


or bird’s eye maple, is made in eight pieces. 


quired, the letters referring to Fig. 9%. 
4 blocks for legs A. 10” long, 1 7.” 
2 4,  ,, lower collar B, 4 4” square, 1 2” thick. 
1 block for standard (’, 22 4” long, 1 3” square. 
1 block for collar D, 4 2” square, 1 1” thick. 
1 block for top £, 10 }” square, 1” thick. 
Care must be taken in turning the legs to get 
all alike. The legs should be tested by 
placing the four, side by side, to make sure that 


square, 


them 


the heads and tapered parts come at exactly the 
It will be noticed that 


5/” down to 4” 


Ss 


same place on each one. 
the leg tapers at A, Fig. 99, from 
at B. 


series of 


This tapered surface is broken up by the 
beads, making it considerably 
harder to turn the taper straight. The end of 
the leg C, Fig. 99 must be exactly $” in diameter. 


three 


If the work is hurried too much the turner is very 
apt to make the end taper somewhat, and so mak- 
ing it impossible to fit the leg tightly into a }?” hole. 
Fig. 98, is 


> 


The upper collar, shown at JD, 
The 


and 


collar, when 
the 1” hole, 
through which the end of the standard passes, cut 


turned on the screw centre. 
finished, should be chucked 


out with the 2” skew ehisel. The lower collar, 


Fig. 100, had better be made from two pieces 
glued and doweled together, as it is very hard to 
geta block 3” thick perfectly free trom checks. 
rhe 


jointed carefully to insure a perfect joint. 


surface 
The 


two blocks are to be glued and fastened together 


two blocks must each have one 


with three 2” dowels. The holes for the dowels 


must not be bored too deep in the upper block, 


EXERCISES IN ORNAMENTAL TURNING. 


as the dowels would show when the collar was 


finished. ‘To mark the centres for holes, mark a 
circle 2 1” diameter on the exposed surface of the 
iower block; on this circle mark three points 120° 
apart. These points will be the centres required. 

The dowels should be glued, as well as the two 
surfaces forming the joint, and the two blocks 
should be clamped tightly in a vise until the glue 


The block 


then be put on the screw centre, so that the sur- 


has become perfectly hard. should 
face A, Fig. 100, showing the dowels, can be 
The groove D, Fig. 100 should be 
made to come at the joint, and all dimensions 


turned first. 


taken from this joint. 
When this finished, the block 
must be turned round in order that the other end 


end has been 


B, Fig. 100, can be turned. Before removing 
the block from the screw centre, mark the centre 
of the surface A, and drill a small hole in which 
When the block is 
turned round, and started on the screw centre, 
If the block does not run out 


to start the screw centre. 


use this drill hole. 
it may now be finished up, and the hole C, Fig. 
100, for the bottom end of the standard, cut in. 
It often happens, however, that when the collar 
is turned round and placed on the centre, it will 
run out; if this happens, finish the collar ina 
chuck. 
the face plate. 


The table top £, Fig. 98, is turned on 
The shape of the edge can easily 
Care 


taken in sandpapering this top to get rid of all 


be varied to please the turner. must be 


the little concentric rings. Special directions for 
this work havé been given in a previous chapter. 

The standard C, Fig. 98, requires careful turn- 
ing 


that it is quite liable to vibrate somewhat. If 


with very sharp tools, as the stick is so long 


desired, a series of five beads at the middle, and 
three beads at each end, may be used instead of 
the arrangement shown in the sketch. The mid- 
dle part of the standard should be turned first, 
the ends being finished last. 

When long and slender pieces, such as stand 
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ards, balusters, etc., are to be turned, a back rest 
or back stay is required to steady the work some- 
where near the middle. A very simple back rest 
shown in Fig. 100, A, can be made by the turner 
from a small block. The notch near the top en- 
gages the work. The bottom 
of the lathe bed, where a wooden wedge 


is shown in the 
middle 
it sufficiently firm for ordinary require- 
This back rest is shifted above the bed 
part, as may be necessary, and fixed in- 


secures 
ments. 
at any 
stantly by the wedge, which is 
tight by the fingers. The 
work is steadied is often semi-circular in form, 


only pressed 
notch in which the 
though shown V shaped in the sketch. For 
general purposes a V is best, but when a back 
is used exclusively for one size of work,*it is 
better to cut the notch to fit as nearly as possible. 
The notch is, of course, all that supports the 
back rest from falling through the bed. 

The speed of the work and the friction of the 
back rest will often generate heat enough to even 
char the wood. 
the best material to lesson friction, many of the 


Soap applied as a lubricant, is 
wood bearings of machines being successfully 
treated with soap as a lubricant. Before the 
back rest can be used, a small portion of the 
This 
may be done by using the left hand to steady the 
block, with the fingers encircling the work. A 
cylindrical surface having been turned, the back 
rest is brought up to it, the notch placed over it, 
Thus 
an additional support is afforded, and the work 
is operated on very readily. 


standard must be turned reasonably true. 


and the apparatus fixed with the wedge. 


The back rest may 
be moved to any part of the work, as is required, 
all that is necessary is to turn a surface for its 
bearings. turned 
true with the other surfaces, and all traces of 


These parts are afterwards 


them obliterated. 

It will be noticed by referring to Fig. 98, that 
the end of the standard penetrates the bottom 
surface of the table top, a hole 1” diameter and 
about }” purpose. 
The various pieces should all be filled before the 


table is put together. Four holes ?” 


deep being bored for this 


diameter and 
3” deep, are to be bored in the surface Z, Fig. 


100, of the lower collar. For these holes, which 


must be bored at right angles to the surface F, 
and so at an angle of 45° with the bottom surface 
A, use a block for a guide, with one end cut off 


at a 45° angle, using it the same as in the case of 
the plant stool described in the last chapter. 
The centres for these holes must be carefully 
marked out, and must come exactly 90° apart. 
The table should first be assembled without glu- 
ing, and the table tested with a level so as to be 
sure that the holes have been bored straight. 

The legs and the standard are then to be glued, 
driven into the holes bored in the lower 
The upper collar is glued, and fastened 
to the table top with six 1 4” No. 15 steel wire 
brads. The table top is next glued and forced 
on to the standard. 


and 
collar. 


As soon as the table has 
been assembled, a level should be placed across 
the table top to make certain that the standard 
is upright, and the table top exactly horizontal. 
If not, the various parts should be made to take 
their necessary positions, so that, when the glue 
has thoroughly hardened, the table will stand 
the table stand more 
firmly, a portion of the inside edge of each bottom 


perfectly true. To make 
bead on the leg may be cut off, thus giving a 
little larger bearing surface between the legs and 
the floor. 


SHAVING MIRROR. 


For the final exercise in this series of articles, 
I have chosen the shaving mirror shown in Fig. 
101. This is the design of Mr. Wesson, Super- 
visor of Manual Training, Worcester, Mass., to 
whom I am indebted for its use. This exercise 
may be made of maple, plain or quartered oak, or 
The list which 
follows gives the sizes of the stock required. 

1 Base 18” long, 7” wide, {” thick, planed both 

sides 


brown ash, and is in 15 pieces. 


1 block for legs 8” long, 1” square 

block for pine 6” long, {” square 

1 block for collars 2” long, 3” square 

2 blocks for rosettes 3 3,” square 3” thick, 
planed one side 

2 blocks for standards 9 3?” long, 1 ,',” square 

15/7 


1 board for frame, 10 ,3,” square, 1%” thick, 
planed one side 

1 pine board for back, 9 4” square, 2” thick, 
planed one side 

The base shown in Fig. 105, must be carefully 

all file and removed 

The }” not be 


marked with a gauge, unless an extremely light 


finished, and saw marks 


with sandpaper. bevel must 
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line is made, as the guage lines would show after 
the In finishing the 
bevel at the corner A, Fig. 105. a file with a 
safety edge should be used. 


bevel had been finished. 


Care must be taken 
in finishing the bevel to keep it 
straight, and not cut below the lines. The top 
surface must have all plane marks and _ scratches 
removed, and 


absolutely 


will require considerable sand- 
papering. Use No. 14” sandpaper followed by 
No. $” and finally finish with No. 0 sandpaper- 
Four holes, 2” in diameter, and 4” deep, one of 
which is shown at B, Fig. 105, are to be bored in 
the bottom surface to receive the legs. 

Two legs at C, 2” diameter, with 11 4” between 
The 
two pins, Fig. 102, are to be turned from one 
block ; the heads being butted together with ,3,” 
space between, to allow for cutting apart. 


centres, are bored to receive the standards. 


The 
ends of the pin heads should be finished in a 
chuck. 

The four legs, Fig. 103, are to be turned from 
one block, cut apart, and finished in a chuck. 
Owing to vibration it may be advisable to turn 
only two legs on one block. 

To turn the collar, Fig. 104, fasten a block 2” 
long, and }” square to the screw centre, first bor- 
ing a hole in the end of the block with a gimlet 
bit to prevent the block from splitting when it is 
forced on Turn the block down to 
2” diameter, and with a 5°,” drill held in a chuck 
fastened to the tail spindle, bore out a hole, tak- 
ing care not to “feed in” the drill too fast. The 
collar is to be but ,3,” thick and will break easily. 
To prevent breaking it will be advisable to en- 
large this hole a trifle with the 41” skew chisel, 
that the collar may slip easily over the shaft of 
the pin. Next turn the block down to 4” diam- 
eter, and cut off the two collars with the acute 
point of the 4” 


edges slightly as shown in the sketch. 


the screw. 


skew chisel, first rounding the 


The rosettes, Fig. 107, are turned on the screw 
centre. From the sketch it will be seen thata 
hole 3” diameter is to be bored through the ro- 
sette to receive the end of the standard, so a V 
shaped cut should be made with the skew chisel 
to start the drill. The shoulder at A, Fig. 106, 
sets within the head at B, Fig. 107; the dimen- 
If a 8” 


drill and a steel chuck are obtainable, place the 


sions given must be followed exactly. 


chuck with the drill in the head spindle, and the 
rosette against the tail spindle, the tail centre 
being removed for this purpose ; and holding the 
rosette firmly with the hands to prevent turning 
and so catching the drill, with the aid of an 
assistant, drill out the hole, running the lathe at 
If a drill and steel chuck are 
lacking, chuck the rosette and cut out the hole 
with the 4” skew chisel. 

The frame shown in Fig. 101, is turned in 


the slowest speed. 


exactly the same manner as the mirror frame 
shown in Fig. 72, of the June number of AMareuR 
Work. The curve shown at A, Fig. 101, is to 
be turned with the }” round nose chisel. Care 
should be taken in boring the holes to receive the 
pins, not to split the frame. The pin back is 
fastened to the face plate with 2” screws. 


2 For 
the mirror use German plate glass 1” thick. The 
sketch diameter, but it 
will be better to cut the rabbet 8 3.” diameter, 


and use a mirror 8 }” diameter, so that no irreg- 


ealls for a mirror 8” in 


ular cutting of the edge of the mirror would show 
the front of the The back should 
fit, so thata .,” air space will be left between 
the mirror and back piece, thus preventing the 
quicksilver from flaking off. 


from frame. 


A few pieces of 
pasteboard placed between the two surfaces will 
be sufficient to hold the mirror in place. 

A few directions are given for the turning of 
the standards, Fig. 105. The hollows at SB, Fig. 
106, must be carefully turned. It is a fixed rule 
that, in order to cut the wood with the grain, 
every projecting member must be cut away from 
its centre right and left, and every hollow or re- 
versed member cut from its sédes and finishing in 
Practising on work of this kind will 
do much to train the eye. 


its centre. 
Remember, in turning 
the hollow, that at the beginning of the cut the 
gouge is turned on its side, and is gradually 
turned until on reaching the bottom, it has its 
hollow side up. To turn out a hollow like this 
with the gouge always on its back, would be to 
tear out the wood, making a very rough job and 
leaving ragged edges at the top. 

The part /, Fig. 106, is left 7” square with 
the corners rounded off, as shown by the curve C. 
The stock, to begin with, is 1 |,” square, so that 
this member will have to be planed down square 
with a block plane after the remainder of the 
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standard, including the member J, has been 
D, is acollar 3,” 


so # must finally be planed down until the four 


turned. wide, and {” diameter, 
sides are all tangent with the surface JD, and at 
right angles to each other. 
with the 2” skew chisel. This had best be prac- 
tised first on a piece of waste stock, as one is 


In 


assembling the various parts they should first be 


quite apt to catch the tool at the first trial. 


put together without glue, to make sure that the 
holes in the rosettes and base are exactly straight. 

The legs are glued and driven into the base, 
which is then tested on a level surface to make 
sure that it does not “rock”, any high spot can 
be removed with file or chisel. The rosettes are 
glued to the base, the grain of the rosettes pre- 
The 


standards are glued through the rosettes and base. 


ferably running with the grain of the base. 


The back is fastened to the mirror frame by four 
8” No. 3 wood screws. 

In this series of articles I have said nothing of 
the extra appliances or attachments that can be 
used on a lathe for eccentric and elliptical turning, 
spherical and puzzle turning. Many ornaments 
and mouldings of various kinds may be obtained 
by askilful adaption of plain turning. 

Fancy turning in ivory, inlaying and stamp 
inlaying, mosaic design work, chasing, spiral and 
twisted turning; all these what the appetite of 
the amateur turner for a systematic study of high- 
er turning. 
of articles on this Advanced Wood Turning, and 
these articles may later appear in AMATEUR Work 
should there be ademand for them among read- 


I have now in preparation a series 


ers, who are invited to communicate their wishes 
in this matter to the editor. 

According to the records of the Government 
Weather Bureau, the “Cave of the Winds” has 
been discovered at last in Point Reyes, California, 
which is accorded to be the windiest spot on 
For 
three days it blew at the rate of 102 miles per 


earth, or atleast in this part of the world. 


hour and for a short period at 120 miles per hour ; 
this last effort disabled the anemometer by ripping 
all the cups from the 


arms. It is reported that 


the weather tower is a fortress, and pedestrians 


who have business in that vicinity have to keep 


under the lee of the cliffs to avoid being blown 
off the earth. 





The curve C, is cut ° 


A FOLDING SCREEN. 
Joun F. Apams. 


A three fold screen, with a covering on one side 
of embossed wall paper, and a plain paper on the 
other, can easily be made at small expense, and 
will present a very attractive appearance. Ad- 
ditional can be added by anyone 
desiring novel effects in the way of poster pic- 


decoration 


tures which are cut out in outline, and pasted on 
to the plain sides, in which case the background 
should be a suitably colored cartridge paper- 
Other coverings such as muslin, leather, etc., can 
be used with this frame if preferred; with panels 
of thin wood pyrographic decoration may be used 
to good advantage. 

The dimensions here given are for the ordinary 
width of wali paper, 18” not including the sel- 
vedge, which should not be cut off. Fora three 
fold screen there will be required for the frame, 
six pieces of clear grain, hard wood, 1 4” x 7” x 
6’, and six pieces 2” x 7” x 20”, a four fold 
screen would require two more pieces of each 
Also six pieces }” 


and nine pieces }” 


size. square and 62” long, 
square and 18” long. 

Tenons are cut on the ends of the 20” pieces 1” 
long, and }” thick, to fit mortises cut in the 6’ 
pieces, those at the bottom being located to bring 
the lower edge 5” from the floor, and those at 
3” from the 
The top ends of the upright pieces are 
beveled to a point, the bevel being about 45°. 
Secure the joints with glue and dowels. With 
the pieces #” square, make frames to just fit in- 
side those just described, with scant allowance 
for the thickness of the material to be used for 
covering the panels. A centre bar is nailed in 
the centre of the frame; the corner joints are 
halved or mitred as may be most convenient. 
When covered, these frames should fit tightly in 
the others, being held in place by long, wood 
screws of small guage, put through from the inner 
or hinged edges, the outer edges each having 
three studs, made and placed by putting in wood 
screws and then cutting the heads off with a hack 
saw. This method allows the frame to be taken 
out at any time to repair or replace the coverings. 
Staining and finishing should now be done. 


the top to bring the upper edge, 1 
top. 
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In covering with paper the inner frame is first 
covered with cotton cloth, which is glued to the 
wood, as well as tacked with small upholstering 
tacks sufficiently to keep it in place while the 
glue is drying, the cloth being carried over the 
edges of the frame. The paper is then glued to 


the cloth, using a rather thin glue and covering 


both paper and cloth with it. The selvedge edge 
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and a margin at top and bottom are carried over 
the edge of the frame and tacked to hold in place 
while the glue is drying. 





Another way is to glue 
the cloth and paper together before attaching to 
frame, and with embossed papers this will be 
the preferable way, only the minimum amount of 
glue being used, to avoid taking out the emboss- 
ing. The covered frames are then attached to 
the frames as previously indicated. 


The hinges are of’leather, made so the folds 
may be swung either way. Eight pieces will be 
needed, each 3” long and 14” wide, the kind 
used must be of a color to match or harmonize 
with the covering, ard dressed on both sizes. 

Ornamental, flat-headed tacks are used if ob- 
tainable. One end of a piece is tacked to one 
side of a fold, carried around the edge and to the 
other side of the other fold, to which it is being 
attached. Another piece is then tacked to the 
same folds, just below or above the under one, 
but on the opposite sides from the first pieces. 
This makes one hinge, and two are needed to 


each fold. By temporarily tacking them, they 


can easily be adjusted to just the right swing, 
and can then be permanently fastened. 





FINISHING TURNED WORK. 
F. W. Pournam. 


A few general directions for the use of fillers 
and varnish upon turned work may be of interest 
to the readers of “ Wood Turning.” In general, 
the turned pieces should be given two coats of 
filler before they are removed from the lathe, 
following the directions given in the article on 
“ Finishing Natural Woods.” 

Many instructors in wood turning advise that 
the various pieces be shellaced and given all but 
the final coat of varnish before they are put to- 
gether, as they can be rubbed down with pumice 
stone and oil easier in the lathe. The final coat 
of varnish in any case is not applied until the 
model has been put together. Personally I have 
always felt that the better method was to set up 
and glue the parts of the model together before 
applying any varnish. In the first place, the 
model can then be varnished and laid away in a 
place where it will be free from dust, a thing 
that is very apt to interfere with the application 
of slow drying varnish to articles held in the 
lathe. If the model is put together before the 
varnish is applied, any excess glue can be gotten 
rid of much easier, and if any dirt gets on the 
model, in putting it together it can be wiped off 
with a piece of waste moistened in turpentine. 

Let us assume then that the model has been 
put together, and that only two coats of filler 
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been applied. A thin coat of white shellac 
should next be used, this coat being lightly sand- 
papered when thoroughly hard with No. 00 sand- 
paper. This use of white shellac as a first or 
priming coat, over the coat of paste filler, is recog- 
nized as necessary by all manufacturers of fine 
furniture, work so treated requiring one coat less 
varnish to obtain the necessary surface to rub. 
This applies especially when a polished ‘finish is 
wanted. 

The paste filter only fills the pore; shellac is 
used to stop the absorption of those parts of the 
wood around the pore, to thereby bear out the 
The first 
varnish is then applied, care being taken not to 
When this is 
dry and hard, sandpaper lightly with No, 00 sand- 


subsequent coat of varnish. coat of 


put too much on for the first coat. 
paper and varnish again. This second coat must 
on no account be applied before the first one is 
dry. If this is done the result will be a sticky 
dirty looking job full of ridges. 

This second coat of varnish is to be rubbed 
Tl 

1e 


first two coats should be thinned by the addition 


down lightly with pumice stone and oil. 


of one pint of turpentine to a gallon of varnish. 

The third and final coat should be put on full 
strength and allowed to harden for a week if pos- 
sible. This final coat must be absolutely hard 
before rubbing. Mix the 
water to about the thickness of cream; apply this 


pumice stone with 


to a woolen or felt cloth and rub it gently over 
the work ; not too hard for that would cut through 
the 
noticed that the surface of the varnish shows a 


varnish. After a little rubbing it will be 


hard smooth body. When this is seen, wash the 
pumice stone all off, and apply rotten stone and 
oil or water, the oil isa little safer to use as 
you will not be so apt to cut through the varnish, 
but the water with the rotten stone will give the 
more brilliaut surface, showing the grain of the 
wood to, perfection. 


Use a bristle brush for the varnish. This 
should be soaked for an hour or more in cold 
water, to fasten the bristles before using. The 


varnish used should be the best grade of rubbing 
cabinet varnish; do not use spirit varnish as it 
is liable to crack and “rub up ” in finishing. 

I have spoken of the “weathered” effects ob- 


tained in gray, green weathered oak, and silver 
The following formulas are given for those 


ash. 





on a block of wood. 


who desire to use such finishes: For the gray 
tones, from light to dark, use enough Payne’s 
gray dirst, or color ground in oil, added to tur- 
pentine so as to give the desired shade when 
It will be necessary to add 
one fluid ounce of Japan drier to each pint of 
turpentine in order to hold the color fast when 
the turpentine evaporates after penetrating the 
Apply the stain with a bristle brush and 
allow it to stand for a few minutes, after which 


wood. 


the surface is to be wiped clean witha pad of tow 
To 
give the gray a slightly greenish effect add a 
small portion of terra verte. 


or an old towel that is soft and absorbent. 


The green shade is obtained in the same man- 
ner as the gray, except that olive green dust is 
added to the fluid. 
add Vandyke brown, Cappa brown, burnt umber 
or brown ochre. If the latter is used add a very 


The silver 


To get the brown shades 


small amount of ivory or wine black. 
gray can be made with Payne’s gray, adding a 
small amount of white lead so as to give the mixt- 
ure a slightly milky appearance. All 
stains should be tried on a separate block before 


of these 
applying to the finished article. Sometimes two 
thin coats are better than one heavy coat, as it 
is sometimes hard to wipe off the heavy coat 
evenly, especially on turned work. 

Almost every consumer of mahogany appears 
to have some difficulty with the finish, this tréuble 
resulting from the spongy nature of the wood and 
the very delicate colorings of some of the higher 
grades of veneer. This sponginess is so marked 
that some veneer shows a fuzz so fine that it al- 
most requires a “lathe and shave” to get rid of 
it. A filler used over such wood is very liable to 
this as to show a clouded 
muddy effect, and at times detracts materially 


so gather in fuzz 
from the clearness of tone and so hides the finer 
markings of the wood and thus destroys much of 
the beauty of the finish. 

the of water 
stains is that the stain “frills up” the grain to 
such a degree that in sanding it down to a surface 
the fuzz is frequently cut down so low as to get 
below the stain and thus show innume: able little 
white point, which if gathered in quantity, show 
a gray effect. This trouble however can be 
cured almost entirely, if, before beginning to 
coat, the work is sponged with clear cold water, 


A difficulty arising from use 
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allowed to dry and then carefully sanded with 
No. 0 sandpaper. 

The clouding of the sponging parts can be 
cured provided the work is stained first and fol- 
lowed with a thin coating of white shellac and 
then filled. This shellac needs to be but a thin 
wash, not over two pounds of gum to a gallon of 
alcohol. When used of this consistency, it is not 
stout enough to clog the pores and yet will glaze 
all the soft spongy spots so that the filler when 
applied and properly cleaned off, will be found 
only in the pore. 

Birch may be finished to represent mahogany 
very closely by coating with a weak solution of 
bichromate of potash, then staining with rose 
pink, Vandyke brown and burnt sierina, then 
with white shellac with a little 
dissolved in the shellac. 

To finish mahogany, take one-third linseed oil 
two thirds turpentine, coat the wood and wipe off 
clean. When thoroughly dry, coat with bichro- 
mate of potash; then fill with a dark rich filler. 
Next use a light coat of white shellac and give 
three coats of varnish and rub with pumice stone 
and water. Next oil the wood and wipe off clean. 
If an extra good job is required, give the wood 
one heavy coat of polishing varnish after being 
rubbed in water, then rub again in water and 
polish. 


Bismark brown 


In finishing mahogany some put on the 
bichromate of potash without oiling, but they do 
not get as good a color. 

All mahogany should be oiled first, unless you 
want a very light color, then it should havea 
thin coat of white shellac first”. The above 
suggestions were offered by a member of the 
Ohio State Association of Master Decorators at 
their last convention in Cleveland, Ohio. 





The Lancet, discussing the effect of the weather 
on the criminal classes, says, “ Ranges of tempera- 
ture appear to deflect the moral tendency to some 
extent, low temperatures serving to increase the 
daily average of prison offenses.” On the whole, 
however, the criminal is said to be insensible to 
external impressions, while in similar circum- 
stances the normal individual is affected some- 
times considerably. Such a susceptibility to 
meteorological changes would imply strength of 
morals. 


eee 





The bursting of emery wheels has been the 
subject of experiments by Professor Grubler of 
Germany, says the Machinist. We 
drove the emery wheels by an electric motor at 
gradually increasing speeds until they burst, and 
one wheel sent a piece through a 16” brick wall. 
No wheel ran quicker than 4,340 revs. per minute, 
at or before which speed all the wheels broke in- 
to four pieces as a rule. 


American 


No wheel broke only in 
two pieces. The wheels were clamped by iron 
washers and cardboard dises, the latter not burst- 
ing. The wheels were cemented with various 
materia!s, such as rubber, magnesia, and ceramic. 
The first averaged a density of 2.78, the third of 
oe 


2.5. The rim speed of breakage was 315’ per 
second for the first, 275’ for the second, and 243’ 
for the third. 
the strongest wheels contain the least emery, 
which means that the cement is stronger than the 


Professor Grubler considers that 


adhesion of the cement to the emery or than the 
emery itself. For the three classes his safe rim 
speeds are 102’, 89’ and 79’ per second, which he 
says are low figures, yet higher than the figures 
allowed by the German law. Eleven separate 
firms were represented by the fifty-seven tested 
wheels, and all fractures began in the inner bore, 
where theory says the stress is greatest. Obvions- 
ly it should be a good thing to employ clamping 
washers as large as possible in order to afford 
support for the wheels. 


Sawing woodwork joints to a fit is in many 
cases a quick, accurate, and simple means of ob- 
taining a good joint between two pieces of end 
grain, says the Bazaar. The two pieces are 
brought closely together in the proper position, 
and are then clamped down or securely held 
while a saw-cut is made between the two. When 
the saw is withdrawn there is a space between 
them equal to its thickness, and this is uniform 
throughout the joint, unless the fit was originally 
so uneven that the thickness of the saw cut is not 
sufficient to remove the inequalities. In this case 
the parts must again be brought together and 
clamped, and a second cut made. This makes a 
perfect joint throughout when the parts are 
brought in close contact. This method is often 
quicker and easier than planing or cutting with 
a chisel. 








288 


AMATEUR WORK 





AMATEUR WORK 


77 KILBY ST., BOSTON 
DRAPER PUBLISHING CO., PUBLISHERS. 








A Monthly Magazine of the Useful Arts and Sciences. Pub= 
shed on the first of each month for the benefit and instructio, 
of the amateur worker. 

Subscription Rates for the United States, Canada and Mexico 
$1.00 per year. Single copies of any number in current volume, 
10 cents. 


TO ADVERTISERS. 
New advertisements, or changes, intended for a particular 


issue, should reach the office on or before the 15th of the previous 
month. 














Entered at the Post-office, Boston, as second-class mail matter 
Jan. 14, 1902. 
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The February, 1902, issue of this magazine is, 
at present, out of print, but as the demand for 
copies still continues, a reprint will be made in the 


near future. 


Are you working for the special grand prizes 
offered for the five largest list of subscriptions 
secured before Dec. 31. As the regular premiums 
are given for all subscriptions seeured, it is well 


worth making the trial. 





Those who contemplate building the power 
dory, and would like to secure the frames, may 


join a club now being formed to secure the ad- 


vantages of a wholesale order, by sending their 
names to the editor of this magazine, together 
with time when delivery is wanted. 


In the next issue of this magazine, the first 
chapter of “Printing for Beginners” will be 
published. It is intended to present in this series, 
“ Art 


which has not, hitherto, been obtainable in book 


much information of the Preservative ” 


form. Numerous illustrations of the appliances 
for printing, and their uses, will make these 
chapters of interest to the general reader, as well 
as those who would follow it either in an amateur 


or professional way. There is probably no aven- 


ue of work open to the beginner, which can more 
quickly“be made to yield a good income than the 
printing trade, provided its methods are carefully 
studied and diligently practiced. In these days 
of artistic typography, the demand for capable 
workman, who have progressed beyond the limits 
of mediocre work, is greater than the supply, and 
the young man who will acquire proficiency in 
the artistic, as well as the mechanical parts of the 
work will find his services in good demand. It 
is with the hope of rendering real aid to the begin- 
ner, and helping the amateur to a useful field of 


effort, that this subject will be presented. 





A series of studies in “Machine Drawing” 


will begin in the next issue. These studies 


will give excellent practice to those interested in 
mechanical drawing, and also present much val- 
uable information 


relating to the design of 


machines. Those of our readers who now are, or 
anticipate following a mechanical career will find 
these studies in accord with the latest drawing 


room practice, and giving a wide variety of work. 





A discovery in British New Ginuea ought to be 
The Admin- 
istrator reports that a tribe has been found which 
is virtually incapable of walking. These people 
inhabit a marshy district which is too soft to ad- 
mit of being traversed on foot, and too solid to 
allow of navigation in a canoe, or boat. 


of great interest to anthropologists. 


Locomo- 
tion of any kind is thus impossible, and they 
have become a purely sedentary race, leading a 
stationary existence in the dwellings which they 
have built in the trees just above the level of the 
swamps. It would be natural to expect, under 
these circumstances, that they would gradually 
lose the use of the limbs and muscles employed 
in walking. This result has actually come about. 
They cannot perambulate on hard ground with- 
out causing their feet to bleed with the unusual 
Their extremities have shrunk, while 
The 


be to produce a certain resemblance 


exercise. 
the trunk has become bloated. effect would 
to the figure 
and gait of apes; but whether the similarity is 


based on real physical identities is a question. 
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AN EXPANSIONOMETER. 


Rozvert Gipson GRISWOLD. 


Most substances expand upon the application 
of heat and especially is this so with metals. But 
this expansion is so small that, without some 
means of magnifying it, or multiplying it, our 
sense of vision would be unable to detect it. It 
is for this purpose that the present meter has 
been designed, and the levers are so arranged that 
the ratio of multiplication is 2,000 or in other 
words, a movement of 1-10,000 of an inch in the 
specimen will be indicated by a movement of 
2-10 of an inch by the pointer on the quadrant. 
By this means the expansion of a metal may be 
readily determined and shown to the naked eye. 

The specimen to be tested is conveniently made 
10” long, and is placed between an adjusting 
screw at one end anda knife edge at the other, 
the knife edge being attached to the vertical mul- 
tiplying lever: Directly below the specimen in 
the base is cut a hole about seven inches long 
and four inches wide to accommodate a spirit 
lamp or Bunsen burner, with which the spe- 
cimen is heated. The instrument as a whole 
is placed upon any convenient support which will 
raise it above the table sothat the means of heat- 
ing may be placed beneath it. During an ex- 
periment it is well to provide the source of heat 
with an asbestos chimney passing through this 
hole in the base so that little heat will be trans- 
mitted to the wood, thereby expanding it. 

At the left hand end isa micrometer screw, 
provided for the purpose of setting the index at 
0 on the quadrant scale after the test specimen 
has been put in. position. ° When the specimen 
has been properly adjusted this screw is turned 
so that the index will stand exactly at 0. Heat is 
then applied, and as the temperature of the spe- 
imen increases, the index will move over the 
scale indicating the amount of expansion in the 
test piece. 

This screw is also used to calibrate the quad- 
rant. A point is selected as 0, after the screw 
has been set to its 0 and a specimen placed be- 
tween the points. After marking the 0 position 


of the index, the screw is turned through one divi- 
sion which will cause it to advance 1-1,000 of an 
inch, and the position of the index is again 
marked. This operation is repeated until the en- 
tire quadrant is graduated. Subdivisions may 
be made by either spacing with dividers or esti- 
mating the proportional distance with the eye. 

The base is best made of well seasoned maple 
or apple as they are very hard and retain their 
form well. It is 1” thick, 8” wide and 14” long. 
An oblong hole 4” x 7” is cut in the base directly 
beneath the position occupied by the specimen. 
The upright support for the second multiplying 
lever, or index, with its pivots and yoke, is made 
of the same material. This piece should be mor- 
tised into the base and glued to make it rigid and 
secure. The arm supporting one end of the quad- 
rant may be made of the same wood or of some 
softer, straight-grained variety. The quadrant is 
first cut from }” cherry and then covered on one 
side with white Bristol board upon which the 
divisions are marked in India ink. 

The micrometer screw is provided with a flat 
head two inches in diameter and ,',” thick. It 
is mounted upon, the screw proper by being 
driven up against a shoulder and secured with a 
small piece of brazing solder, which may be 
melted with a blow-pipe. Silver solder is per- 
haps the easiest to use and costs little. The 
4” in diameter and has 40 threads to the 
inch, which may be cut in a screw cutting lathe 
or with a 1”.40 die, the former method being the 
better. The shoulder must be truly square or 


screw is 


else the dise will wobble when turned. The point 

of this serew is drilled with a No. 20 drill and a 
4 

is then ground to an angle of 60° while being re- 

volved in the lathe chuck. Do not bring this 


piece of tool steel driven in about }”, the point 


point to a sharp termination, but round the end 
slightly with a small Arkansas slip as this will 
make a better wearing point. 

Divide the periphery of the head into 25 parts 
as shown. Each part will then represent ,), of a 
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revolution and since one revolution of the screw 
will advance it in its nut ,),”, this movement of 
3; revolution will advance the screw ,!; x 4‘ 
equals 1-1,000%. 

The stand upon which this screw is mounted 
is made of cast brass. The bottom is a circular 
flange and provided with four round head brass 
screws. The upper end, or nut, is tapped with 











conduct a little heat. They are loose so that 
they may be placed in different positions and 
should be long enough to reach across the hole in 


_the base. 


The upright lever against which one end of 


the specimen abuts is filed from ,” sheet steel. 


The upper end is provided with a segment made 
either of wood or brass, the outer edge being an 























a }”-40 tap and split with athin saw. The two 
halves are then slightly set together with a vise 
so that they will bind upon the screw, and effect- 
ually prevent its moving while a specimen is un- 
der test. Directly in front of this is showna 
small gauge which is made by supporting a thin 
strip of brass filed to an edge upon some con- 
venient support, in such a manner that it will lie 
very close to the edge of the divided head of the 
screw. This gauge may be quickly made by 
bending a piece of sheet brass into an L and fil- 
ing the upright leg to a sharp edge. 

The two supports upon which the specimen is 
laid are V shaped wedges of wood, terminating in 
a sharp, thin edge. The specimen is laid upon 
these to take the weight and the sharp edge will 


are of 10” radius, the centre being at the pivoted 
point of support. The lower end is supported by 
a casting which is firmly secured to the base. 
The lever fits into a groove filed in the apex and 
a small pin is passed through the two. This pin 
is easily made of a needle as it is hard and pol- 
ished. It must fit the hole in the end lever very 
snugly so that there may be no play, The point 
against which the specimen bears is made of a 
small piece of tool steel which will fit over the 
lever and may be fastened there by a rivet ora 
small drop of solder. The bearing edge is ground 
to a sharp V and the piece hardened. The edge 
should be exactly ,',” from the pin, and since the 
lever is just 10” long, it will multiply the expan- 
sion 100 times, the ratio being 1-100. 
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The index lever is made from .},” hard brass 
and is 10” long from centre of pivot to point. 
The point is turned from {” steel and the ends 


provided with small cone cups into which the’ 


pivot screws. This cup shoald be nothing more 
than a small depression and is best made with a 
No. 80 drill, the sharp corner being taken off with 
a sharpened end of a file. On this pivot is also 
mounted a dise of brass, 1” in diameter and about 
£” thick, which is directly above the segment on 
the vertical lever, so that a small wire may wind 
from one onto the other. To the index lever is 
also attached a pin carrying a small weight or bob 
whlch can be adjusted so as to almost balance the 
weight of the lever. This partial balance is se- 
cured to relieve the system from any consider- 
able strain, sufficient weight effect being allowed 
the lever to keep all joints tight and prevent any 
play. The lever and its pivot is mounted in a 
small yoke of cast brass, provided with two cone 
A hole is drilled 
in the wooden support to permit a screw driver 


pointed pivot screws as shown. 


being used on the inside one if adjustment is nec- 
This yoke is fastened to the upright by 
two screws. 


essary. 


When assembled, connect the segment on the 
upright lever with the disc on the index shaft by 
a very thin steel wire, soldering the wire at each 
end to the dise and segment respectively. Any 


movement of the one will be transmitted 


directly to the other. 


now 
This means of transmitting 
the motion is adopted in lieu of the levers bearing 
against each other, as it gives a positive motion 
exactly like two gears and is much more simple. 
A better medium for this connection will be found 
in the phosphor-bronz suspension ribbon so much 
used on galvanometers, as this is about .001” 
thick and about .02” wide which of course renders 
it very flexible. Adjust the bob so that when a 
specimen is in place the weight of the index will 
cause the points to bear firmly against the ends of 
the specimen. 

It is extremely difficult to heat a specimen of 
this length to an even temperature throughout 
its entire length, -but if a tube of asbestos is placed 
around the specimen and the heat caused to travel 
through this tube from an opening in the under- 
side about the middle to either end, a more even 
temperature may be secured. In shorter spec- 
imens it is less difficult and if in the present case 


a piece two inches long were taken, it could be 
supported by two wires strung from supports 
screwed into the base on either side of the hole, 
these wires taking one turn about the specimen 
to prevent its rolling to the side. The specimen 
may then be heated at the desired 
temperature, two pieces that have been previous- 
ly prepared inserted between the bearing points 
(on lever and micrometer screw) and the ends of 
the specimen. 


and when 


The micrometer screw is quickly 
adjusted so that the index stands at the highest 
division of the scale, say 6. The flame is then 
removed and the three pieces allowed to cool to- 
gether. When at the temperature of the sur- 
rounding atmosphere it will be found that the 
index has moved to a lower division on the scale 
and the amount that the specimen had expanded 
is thus determined. The expansion of the two 
pieces that are inserted will be so slight in the 
short time that the adjustment is being made that 
it may be neglected, and the assumption made 
that they return to their normal length. Of course 
these pieces must be the temperature of the room 
before inserting between the points, and for this 
reason should not be kept in the vicinity of the 
apparatus while the heating is taking place. <A 
tube of asbestos may be placed over the specimen 
to insure its being heated equally throughout its 
length. 

Following is given a short table of the coefti- 
cients of expansion for a number of materials in 
common The coefficient expresses how 
much a piece of the material named, 1” long, will 
expand when heated so that its temperature is 
raised ° Fahrenheit. 


COEFFICIENTS 


use. 


OF EXPANSION. 


Name of Linear Surface Cubic 
Substance Expansion Expansion Expansion 
Cast Iron, .00000617 .00001234 .00001850 
Copper, 00000955 .00001910 -00002864 
Brass, -00001037 .00002074 .00003112 
Silver, -00000690 -00001390 -00002070 
Bar Iron, -00000686 -00001372 .00002058 
Steel (untempered) .00000559 -00001198 .00001798 
Steel (tempered) .00000702 -00001004 -00002106 
Zine, .00001634 .00003268  .00004903 
Tin, .00001410 -00002820 .00003229 
Mercury, .00003334 -90006668 -00010010 
Alcohol, .00019259 .0J038518 .00057778 
Gases, -00203252 
The following example illustrates how this 
table is used. A wrought iron bar 22’ long is 


heated from 70° F. to 300° F.. How much will it 
lengthen? Ans. 22 x (300-70) x .00000686 = .41654” 
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A POWER DORY. 


Caru H. Crark. 


Ill. PLANKING. 


The planking of the boat is the most difficult part 
to the amateur, but if the directions are carefully 
followed, and sufficient time and care are given to the 
fitting, it is thought that no particular difficulty will 
be experienced. The planks are 5-8” thick, of either 
cedar, pine or cypress; the first, however, is to be 
preferred. It should be as clear and straight grained 
as possible and in boards at least 12’’ wide, for the 
upper strakes, and 18’’ wide for the garboard or 
strake next the bottom. Itis desirable to have the 
strakes in one length where possible, and the planks 
for the upper strakes should be gotten with this in 
view. This requires that they be about 21’ or 22’ long, 
if possible, as it is rather better to have them in one 
piece than to have joints. If this should not be 
possible, they should be in about 14’ lengths, so that 
the joints may come towards the ends of the boat, aud 
not all in the middle, or any two joints in line. 

It is not necessary that they should be of absolutely 
clear stock, in fact small, firm knots are rather an 
advantage, as they make the board less likely to split. 
Large knots, which might be likely to break or drop 
out, should be avoided. 

The garboard, or lower strake covers the flat from 
the bottom, up to the first knuckle or corner, and is 
to be shaped to cover this space. It is to be noted 
that on account of the shape of the boat, this plank 
has agreat amount of curvature, and on this account 
The joint 
should come somewhere near the middle, but not on 


it is impossible to put it on in one length. 


a mould. 

The after part can be fitted first, the voard being 
laid on around the moulds about in position, and ad- 
justed to cover as longa length as possible, and is 
then held in position by shores, or short pieces of 
board with one eud against the plank and the other 
on the floor. By cutting these shores rather long, 
and driving the foot in along the floor they will exert 
a wedging action, and force the board into place. In 
fact it will be found that a judicious use of shores, 
make it bend the 


several parts into place. 


and braces wili much easier to 

When the plank is adjusted it should be marked 
around the lower edge of the bottom, and the after 
side of the stern board. and a mark made at the corner 
of each mould, to outline the top edge. The plank is 


then taken down, and a line drawn through the 


cut out to the 
lines, leaving something however, for fitting. 


marks with a batten. It may now be 


It can 


be cut off about a foot beyond where it ceases to be 
wide enough to cover. It should now be sprung into 
The 
end where it is to be joined is cut so as to be parallel 


place again, and any fitting required be done. 


with the moulds; and beginning about 4’’ back on the 
outside it is searphed off diagonally, so that the for- 
ward part will lap on outside of it. 

The piece for the opposite side may be cut from 
this one as a pattern, but must not be trimmed too 
close, as some must be left for fitting in place. 

The scarph should not be carried to a feather edge, 
but should be left about 1-8’’ thick, and the inner end 
of the scarph should be notched inthat amount before 
beginning the bevel so that the end of the plank which 
laps over it may be 1-8’ thick to prevent splitting. 
The upper edge of the plank must be beveled off to the 
same line as the next flat above, so that the next plank 
may lie on the moulds and also make a smooth lap over 
the lower plank. While the plank is in place, with a 
chisel cut a short space at each mould nearly down to 
the proper bevel, as a guide, then, with the plank ina 
vise, plane off the whole eage to the proper bevel. 
The inner edge should be left about 1-8’’ wide to pre- 
vent splitting off. After the plank is smoothly fitted 
it is ready to fasten in place. Nails about 2’’ long are 
used for this, and are driven into each mould, and into 
the stern board. A row is also driven into the bottom, 
about 3’’ apart. It 
lower edge of the plank is yet to be beveled off to the 
surface of the underside of the bottom, and the nails 
must be driven nearly horizontally, so as not to bein 
the way later. 

The forward part of the plank is fitted in about the 
same manner, except that the forward end is cut round 
to fit the stem. The scarph to fit that of the portion 
already in place should not be cut until the plank is 

fitted elsewhere. This scarph must be carefully made 
so that the edges will show smooth on the outside. 
After the forward part of the plank isnailed into place, 
the scarph is brought together,and the outside edge 
nailed with galvanized boat nails abont 1'’ long; they 
are diiven from the outside about 1” apart, a hole being 
started with a bit, to prevent splitting. The points are 
clinched over with a hammer, a heavy hammer, or 
piece of iron being held against the head; they are 
clinched across the grain, not with it. It will be found 
that the boat nails have a sort of flat point, and can be 
driven with the flat parallel with the grain, so that they 
will clinch easily and have less tendency to split. After 


must be remembered that the, 
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being clinched, each head should be hammered again 
lightly with the iron against the point, to set it firmly 
in place. The inner edge of the lap is fastened in the 
same way, but with shorter nails or tacks, as it is not 
desirable to clinch them on the outside. 

If a plank cannot be gotten wide enongh to cover the 
whole space, a short piece may be worked in to fill up 
the lower corner, and tapered off fairly ; its upper edge 
may be beveled, and the garboard beveled down over it 
and the joint nailed as described later. 

The next plank ought to go on in one length easily 
and should be so done if possible. The procedure is 
the same with this plank as with the other, except 
that the lower edge should be fitted first. This lower 
edge comes just to the outer edge of the bevel on the 
plank below, and will have to be fitted largely by trial, 
as there is no room to mark it in the corner. 

It is to be noted that all the plank bed uponthe stem 
and stern board, and it will be found that in order to 
do this it will be necessary to bevel off the inner corner 
of this plank for a distance of two or three feet at each 
end to match the bevel on the lower plank, and bring 
it in flash at the ends soas to liesmoothly. Whenthe 
lower edge is all fitted the ends and the upper edge 
can be marked and fitted. It is then beveled on its 
upper edge for the plank above, and may then be 
fastened in place, at one end first, it being held by a 
clamp on each mould and the stem. It is first nailed 
at one end and then to each mould and other end, work- 
ing from one end toward the other. The lap 1s now to 
be nailed with about 1’’ galvanized boat nails, dr'ven 
about 3’ apart and clinched as before explained. A 
hole should be bored, and the nail driven from the 
outside, and the point clinched; the point should be 
bent down onto the solid wood, and not up, as this 
might cause the edge to split off and ruin the plank 
below. This clinching must be carefully done, and 
care taken to bring the joint up close, as the tightness 
of the boat depends upon it. 

The position of the bent frames should be noted, two 
between each two moulds, and no nail driven there, as 
the nail at that point should go through the bent 
frame also. If ascarph has to be made in this plank 
the same directions apply as in the lower one except 
that the joint should be as far as possible from that 
in the plank below. 

The third strake is put on in exactly the same man- 
ner as the second and ought to yo on in one piece eas- 
ily. Ifa joint is made, it should be as far as possible 
from those already made. The top strake will perhaps 
need to be pieced on account of its curvature. If this 
strake is made of oak it can be finished in varnish, 
which adds to the appearance. 

The top edge must come exactly even with the upper 
edge of strip ‘‘1,’’ already in place. It is not necessary 
that the top edge shall be fitted exactly now, as it can 
be planed down very conveniently after the moulds are 
cut down to the correct height. The plank where they 
overlap the stem and stern boards are now planed off 


evenly; at the stem they are cut square across to form 
a bed for the false stem or rubbing piece. 

The plank should now have the corners beveled off 
and rounded, to avoid the saarp corner, which would 
be likely to get broken. 

The intermediate or bent frames are now to be put 
in place. These are of oak, or other easily bent wood 
about 2'’ x 3-4". They must be straight grained, or 
they will not bend evenly; they run from the under 
side of strip J, and lap about 6”’ on the bottom. They 
must be steamed in order to bend and for this purpose 
a steam box may be rigged up if desired, but the 
easiest way is to use a piece of pipe about 3’’ diameter 
with acap on one end. The pieces to be steamed are 
put in, as many as possible, it is half filled with water, 
the end is placed in a fire and as the water boils the 
wood is well steamec. If the stock is green and lim- 
ber, it may be steamed by wrapping in cluths soaked 
in hot water. It should be steamed until it is limber 
and pliavle and bends easily. 

If a steam box is desired, it may be made from 
rough boards with one end closed and the other re- 
movable. Steam is led into it from some source, as 
from a wash boiler or kettle. One will hardly be 
necessary on the present work. 

The frames are bent in while hut and can be fastened 
directly into place. There are two between each two 
moulds, as shown in Fig. 2, dividing the space about 
equally. They are bent well down into the corner at 
the bottom an2 fastened with two or three nails and 
with a nail at each lap where space has already been 
left for them. It will be noted that these bent frames 
naturally only land on the plank near the middle of 
each, but they should be drawn into the corners as 
much as possible, and the nails should be long enough 
to clinch inside the frame. When the frames are all 
secured, the braces may all be taken down and the 
braces taken off the tops of the moulds. 

The moulds are now cut off 3-4’’ below the top of strip 
I,to accommodate J. The tops are cut ona slight 
angle with the horozontal, with a rise of perhaps 
1-4” in the 3”’ width, to give aslight slope to the deck. 
The top strake may now be planed off even with the 
upper edge of J, and fastened to it allalong. The 
cleats which were fastened on stem and stern board 
to take the ends of J can now be removed also. 

The strips J are 2’ wide, 3-4’ thick and about 16’ 
long. They are bent into place, using shores to the 
opposite side to hold them and are nailed into the tops 
of the moulds, also diagonally into J. 

It may be well to now turn the boat up and plane 
off the edges of the garboard to the level of the under- 
side of the bottom. The false stem G, is 1 1-4’ thick, 
and of a width equal to the combined thickness of 
stem and plank. It is of oak, and is steamed and bent 
into place and fastened with screws, and then beveled 
off to follow the line of the plank, andthe point 
rounded, or the edge may be left about 3-4’’ wide, and 
a piece of haif round iron or brass screwed on. 
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It will be well, at this point, to fit the engine bed Y, 
as there is more room to work than there will be after 
These keelsons will have to be fitted 
according to the make of engine used; the fore and 
aft logs being preferred to trarsverse ores. The 
dimensions of the engine should be obtained and a 
line stretched from a point on the stern knee about 3” 
above the bottom, toa point where the fly wheel of 
the engine will have sufficient clearance. The motor 
should be kept back as far as is convenient and yet 
give sufficient room to get behind it. 


the deck is on. 


A position about as shown on Fig. 2, will probably 
give suflicient space. These keelsons should be about 
2 1-2’’ thick, andthe proper distance apart to fit the 
flanges on the base of the engine. The ends should 
extend a couple of feet forward and aft to distribute 
the strain. The forward end is curved away to clear 
th¢ fly wheel as shown. The after end will run up on 
the planking as shown, and should be carefully fitted 
and nailed; it isalso fastened to the bottom with 3-8” 
rivets. 

Between the two keelsons there should be a cross 
brace, or piece of plank cut to fit between them on 
edge and fastened to them to keep them frora tipping. 
This brace must be fitted to clear the round of the un- 
der side of the base, and may perhaps be left to be 
put in after the engine is obtained. If it is necessary 
to fit these foundations transversely they should be 
well fitted, and fastened to the bottom and also nailed 
through the plank. 

The deck beams are now to be fitted in the positions 
shown in Fig. 2. They may be of spruce, or any de- 
sired stock, those at the ends of the cockpit are 2 1-2” 


deep and 7-8’ thick, and are cut out of a board and 
should have a curvature of about 1 1-2'’so that the 
deck will not be flat. The ends are notched so as to 
fit up under strip J, and to bring the upper surface in 
line with that of J, so that the deck will lie evenly. 
A 1-4" rivet is then put through the end of the beam 
and strip J and riveted over. 

The other beams are 2’’ deep, and 17-8’’ wide, cut 
with the others asa pattern. The ends are cut off 
diagonally, a corresponding notch is cut in J, anda 
good sized nail drivenin. The curved corner pieces 
M, are 3-4'’ thick, shaped on the inside to give the 
desired curvature to the washboard; they are nailed 
to Jand the heavy beams. 

A piece is to be nailed to the stern board, as shown 
in Fig. 2 to take the ends of the deck plank; it should 
be curved to match the beams and be so placed as to 
be in a fair line with them. 

The deck is of pine, tongued and grooved. It may 
be either covered with canvas, in which case 1-2! 
stock is used, or it may be merely painted, when 5-8’’ 
will be desirable. It is laid with the smooth side up 
and nailed to the beams to strips, J and J, and to the 
top strake; the edges and underside should be painted 
before putting together. 

It is fitted nicely inside the stern board, and around 
the stem. The edges are then trimned off even with 
the top strake on the outside, and to a fair, even 
sweep on the inside. The inside edge should be cut 
so as to be just even with the inside of the strip J, so 
that the washrail will lie evenly, as in Fig. 3; at the 
ends it will follow the curves of the corner piecce M, 
already in place. 


J=-4 H. P. GAS ENGINE. 


IV. COMPLETING AND ASSEMBLING ENGINE. 


You are now ready to assemble the engine. Ata 
distance of 3-8'’ from the outer end of the cylinder 
and slightly to one side of the top, centre, drill and tap 
a standard 1-2'’ 12 thread hole to screw the brass bear- 
ing for sparker rock shaft in. This must be screwed 
in very tight, with red lead, to prevent any leakage. 
Cut off the surplus, so as to leave the end about 1-8" 
above the top of cylinder. You can now place the 
cylinder head on the cylinder, and mark off the five 
holes for the machine screws which fasten the head to 
the cylinder. Lay off these holes so that they do not 
coe in the water inl ts, nor against the brass bushing 
for sparker shaft. These are to be tapped for the 18 
-16 screws. On the top of the cylinder, about 1’ from 
the crank shaft end, drill and tap for a 1-8” pipe 
through the outer shell and through the inner wall of 
the cylinder. Cut a1-8’’ nipple about 1 1-2" long with 


an extra long thread on one end. Screw this nipple 
into the cylinder tight sothe end does not quite come 
through the inner wall. Use red lead to make it 
water tight. When the engine is finished screw the 
No. 1 oil cup to the top of this nipple. . 

The two water openings on top and bottom sides of 
cylinder are to be tapped with a 3-4’ pipe tap anda 
1-4'’ x 3-4’ bushing screwed into each one. A short 
1-4’ nipple is to be screwed into bushing for a water 
connection. Drill the four feet with a 3-8’’ drill for 
holding down bolts. 

The small lug on the side of the cylinder in line with 
the valve chest is to be milled out to 5-8’’ to receive 
the exhaust valve slide which must fit loosely in it. 
The small slanting shelf on the upper side of this lug 
is the support for the insulated contact spring which 
bears against the gear carrying exhaust cam. Lay. 
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the fibre piece on this shelf as shown in the genera 
assembled drawings. Drill and tap two 10-24 holes for 
machine screws to attach it by. 

Lay the two bearing caps on the bearings and drill 
and tap the 14-20 holes for the machine screws which 
hold them in place. 

Chuck the packing ring casting in the lathe and turn 
the outside off to 2 17-32 in. diameter; bore it out to 
2 11-32 in. diameter and cut off rings each 3-16 in. wide. 
Saw these rings through at an angleand file out sothat 
when compressed they will just slip inside the cylinder. 
Slip these rings over the piston into the grooves pro- 
vided for them, two in the wide groove and one in the 
narrow groove. With the connecting rod in place, 
push the piston into the cylinder from che front end. 
Fit the connecting rod to the wrist pin of the crank 
shaft and draw up the two 1-4 in. bolts antil the crank 
is held securely. Center this shaft in the bearings 
carefully. Close up each end of the bearings with 
putty and pour babbitt metal around the shaft. When 
cool, remove the shaft and file off the badbitt metal 
even with the surface of the iron casting. Now replace 
the shaft and bolt down the two beazing caps, being 
careful to insert a card board liner about 1-16 in. thick 
beneath them. Babbitt the upper balf of the bearing 
the same as you did the lower. 

Before proceeding further it will be well to drill and 
tap the holes for the 14-20 screws which hold the valve 
castings to the valve chest. Take up the inlet valve 
and mark off carefully and drill the four 1-4 in- holes. 
Lay this casting in position on the valve chest and 
mark off and center the holes to match the holes in the 
casting. Drill with a No. 9 drill clear through so as to 
come out on the crank shaft side. Tap these holes 
with a 14-20 machine screw tap to a depth of about 5-8 
in. from each side. Whenthis is done put the exhaust 
valve against the valve chest, and mark off and center 
the four holes on the valve casting. Drill these holes 
with a 1-4 in. drill. The next step is to attach the 
large gear which operates the exhaust valve. Slip the 
small gear on the shaft up against the bearing and pin 
it to the shaft by means of a piece of No. 36 steel ora 
wire nail if you can get no steel this size. Take the 
large gear, or as it is sometimes called, the secondary 
gear, and place it in position in mesh with the small 
gear. Mark off and center the hole for the supporting 
stud for this gear and drill the cylinder casting with a 
3-8 in. drill for the stud to fit in. This will be in the 
small boss on the side of the casting. On the upper 
side of this boss drill and tap for a 5-16 in. set screw. 

There is one more hole to drill; that on the side of 
the valve chest where the insulated sparker point is 
inserted. in the center of the side of the valve chest 
lay off and drill a 5-8 inch hole. Cut out some mica or 
asbestos washers and slip over the bushing and then 
place the iron washer over them, and lastly, craw up 
the brass nut to hold the bushing firmly in position. 

It should now be completely insulated from their on 
of the cylinder. You can now fit the sparker rock shaft 












































in the cylinder. This is clearly shown in the accom- 
The iron arm is to be bent so that it will 
bear against the insulated sparker screw in the valve 


chest and make contact with it. You must insert a 14- 


panying cut. 


20 round head iron screw in the piston, so that when 


the piston reaches the end of the back stroke, the head 
of the screw will strike the short end of this arm and 
cause the long arm to move away from the contact 
screw. This will cause a spark in the valve chest when 
the circuit is thus broken, and it is this spark which 
You will have to put 
the 1-4 in. shaft through the brass rock shaft bearing 
and then pin the bent iron from the inside. Fasten a 
small spring from the outside arm to the water outlet 
to hold the igniter arm against the insulated contact 
screw. ‘This will be clearly seen in several of the illus- 


ignites the explosive mixtnre. 


trations. 

This is the last operation to be done on the cylinder 
and the engine is ready to be assembled. Fasten tue 
secondary gear in place and hold the bearing stud se- 
curely by means of the 5-16 in. set screw. Place the 
cam roller on the pin on the ‘‘L”’ shaped casting and 
insert this latter in the slot on the side of the cylinder. 

Cut a piece of asbestos packing to fit between the 
exhaust valve and valve chest, being careful to cut out 
a hole for the valve itself to pass through. Soak this 
packing in asphaltum varnish or linseed oil, and then 
fasten the exhaust valve securely in place by means of 
two 1 in. 15-20 and two 2 in. 14-20 round-head 
machine screws. 


iron 
You can now mark off on the L 
shaped exhaust valve slide the place where the exhaust 
valve stem will screw into it. Do this very carefully 
and then drill and tap with a 1-4 in.—-20 thread tap. 
Slip the exhaust valvespring in place and force it back. 

You will now be able to screw the valve stem into the 
exhaust valve slide and secure it by means of the small 
hegagon lock nut. We will show you how to set the 
cam to operate the exhaust a little later. Bolt on the 
inlet valve the same way as you did the exhaust valve, 
using one thickness of asbestos packing. 

Insert a piece of asbestos packing, previously soaked 
in asphaltum varnish, between the cylinder head and 
cylinder and then bolt on the cjlinderhead. Drill and 
tap the hub of each fly wheel for a 5-16 in. set screw 
and slip the fly wheelson the shaft. Set them with the 
balance weights opposite to the crank to balance it. 

To set the exhaust cam place the crank shaft in posi- 
tion shown in Figure ‘‘ B,”’ with piston not quite out to 
end of stroke. Slip the secondary gear out of mesh 
wish the small gear, and turn it until the cam is just 
beginning to openthe exhaust valve. Then put it back 
in place and turn the crank around in the direction of 
arrow until the piston is in the cylinder as far as it will 
The exhaust cam should now be just closing the 
exhaust valve. If it is not, you can file off the cam un- 
til it opens and closes the exhaust at the proper time. 

On the next return stroke, the exhaust valve will be 
closed and the piston will compress the air behind it. 
The brass wiping contact will now be bearing on the 


go. 
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brass segment on the side of the gear. It must con- 
tinue to bear on this segment unt] the piston reaches 
the end of the compression stroke when it should leave 
it. You may have to vend it or.cut it off to do this. 
The governor lever or ‘‘ latch’ is the last piece to be 
putin place. It is to swivel on a pin through the end 
of the stud which supports the secondary gear and its 
function is to hold open the exhaust valve when the 
engine runs too fast. This prevents the engine drawing 
in a charge of explosive mixture and thus looses an 


impulse. As soon as the speed falls, the ‘‘latch’’ dis 
engages the exhaust valve and the engine draws ina 
charge on the next suction stroke. 

No batteries or spark coils are furnished. You will 
need six dry batteries and a spark coil 5 in. or 6 in. 
long; these you can buy at any electrical supply store. 

Plate No. 1 shows how the engine is to be set up. 
Take in the cooling water at the lower inlet and let the 
hot water flow from the upper outlet. Connect battery 
and spark coil as shown. 


J-4 H. P. HORIZONTAL ENGINE. 


B- R. Wicks. 


IX. ERECTING 


Having finished the liner to the dimensions given in 
the last chapter, the cylinder can now be placed in 
position on the cylinder bracket, and the four holes 
which will hold the cylinder in place spotted with a 
No. 10 twist drill; also the 3-16” fillister head screws, 
which will hold the cross head guide to the cylinder 
bracket. The cylinder and cross head guide are to be 
placed on the liner; tle flange of the cylinder and 
flange of the cross head gu’de must come tight up to 
the 1 7-8’’ diameter by 8-32’ shoulderon theliner. Cut 
in two places in this shoulder, to get in two screws, 
which will keep the holes in the flange and the tapped 
holes in the evlinder flange in line, and also the two 
pieces in position on the liner. It will be noticed that 
there is a flat spot on the bottom of the 3-8 x 3-4” oval 
fiange on the cross head guide. This must be filed so 
that it will set flush with the square boss on the cylin- 
der bracket. It should be 27-32’’ from the centre of 
the cross heac guide. 

Now take the cylinder bracket, which has beon 
drilled with a No. 10 twist drill to the figures given on 
detail drawing, No. 368, aud set the cylinder and guide 
central, lengthwise, as near as the casting will allow, 
and clamp in this position, Spot, drill and tap, using a 
No. 27 drill, to 7-16’’ deep in the cylidder, and 7-32” in 
the 3-8 x 1 3-4’’ oval tlange on the cross head guide. 
Tap with a 3-16-30 thread tap. The four screws can 
now be put in, and the cylinder fastened to the bracket. 
The cylinder bracket and main bearings are now to be 
placed in their position on the bed. In doing this oper- 
ation, the cross head guide will have to be removed 
from the liner, as it will be in the way of the spotting 
and tapping drill. 

It will be noticed that the end of the crank shaft ex- 
tends 1-16’’ from the face of the crank disc, so there 
will have to be a spot filed on the 9-16’’ diameter end 
of the liner about 9-16’’ long and 3-32'’ deep, so that 
the liner will set against the face of the crank disc. 
Having done this, take the main bearings and put them 
on the crank shaft with disc attached and pinned in 
position. The clamp, using two clamps, one on each 


THE ENGINE. 


end, ther 9-16’ diameter of the liner to the face of the 
disc. Before clamping together put a piece of tissue 
paper between the liner and the face on each end. 

To be certain that both ends are tight up against the 
face of the crank disc, for if one end was tight and the 
other loose it would throw the main bearings out of 
line with the cylinder and guide, brihg up the shoulder 
of the crank shaft tightly against the face ot the bear- 
ing. Now put the cylinder bracket main bearings, 
with dise and liner on the bed, and clamp in position. 
Have the centre of the crank shaft directly central with 
the line axound the liner, 5 27-32'’ from the centre of 
the cross head shoe stud. 

Having accomplished this satisfactorily, and the 
clamps on the main bearings 2 5-16’ from centre to 
centre, spot, drill and top the 14 holes, put in the 
screws and fasten down. Take out all the screws. 
clamps, take all the parts of the bed, and clean all the 
dust and dirt away. Then replace the bracket and 
main bearings, put in all the screws, and test the accu- 
racy with the tissue paper and liner. If perfectly square 
and in line, dowell the cylinder bracket to the bed and 
main bearings. 

These pins must drive tight, and 1-8’ diameter is 
aboul the right size to use. Put two in the cross head 
guide opposite each other, and two in the bottom of 
ach main bearing. 

The only work remaining is to assemble the other 
parts, set the valve, paint, and make the gaskets for 
the front and back cylinder and valve chest covers, and 
one to be placed between the cylinder and valve chest, 

They can be made from heavy drawing paper soaked 
ih linseed oil fora day ortwo. The cylinder and valve 
chese can be coated with asbestos, and covered with a 
russia iron jacket held by small oval head brass ma- 
chine screws of about 1-16’’ diameter, which will greatly 
add to its appearance. 

If this engiue is built to the drawings and the direc- 
tions given are followed from start to finish, every part 
will fit perfectly, as the reliability of the drawings and 
castings have been thoroughly tested. 
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For the Instruction and Information of Younger Readers. 








A MODEL “SHAMROCK III’. 


The accompanying lines show as nearly as can be 
obtained the form of the racing yacht Shamrock IIL., 
and with the aid of the illustrations a good sailing or 
As the details of 
finish and method of construction for the show model 


show model can be constructed. 
will differ very much from those required for a sailing 
model, the parts of work common to both classes will 
be described first, and then that for each kind of model. 

The model as measured by the scales shown is 3’, 9/’ 
long on deck, 2’, 6’’ long on the load water line, 8’ 
at the part, and 71-4’’ on water line. 
The draught of the hull, including keel, is 6 3-4/’; the 
height of the bow above the load water line is 2 1-2’’ 


broad widest 


at the extreme end of the stern 2’’, and at the lowest 


point of the sheer 11-2’’.. Fora sailing model the dis- 
placement weight of the hull will be 10 1b. at the 
water line shown, and the hull weighing 2 1b. leaves 
8 lbs. the The 
amounts to 1.590 sq. inches, which is about the right 


for lead on keel. sail area shown 
proportion tothe actual boat, but would, of course, 
be tar too much fora sailing model of 2’, 6’’ in water 
line. This would only carry comfortably 1,000 sq in. 
which would make the vessel a five-rater, according to 

the rating rule. 
oe Length on L. W. L. x sail area. 

5 6,000 

In making the model, first on a piece of yellow pine 
board, 1-8’’ thick, draw full size the profile as shown 
by Figs. 1 and 5, and cut it out to use as a mould. 
Then make a similar mould of the half breadth of the 
deck, and outside moulds of each of the half sections 
shown by Fig.3. The form should be obtained by 
measuring with the scale Fig. 4, and laying out the 
sizes so obtained full size. The best way to construct 
the model for showing purposes is to glue the wood to- 
gether in layers, say from the bottom ofthe keel to the 
water line 2, in one piece; then from W. L. 2 to W. L. 
1, and from W. L. 1 to the deck at the highest point of 
the sheer. The bottom piece and the top piece should 
be left with plenty of material for finishing. All the 
pieces should be glued together so that they come in 
the right position fore and aft, clamping them closely 
The 
process is to mark off the centre line on the model, 
and set off the location of the sections 0, 1, 2, 3, 
which are equidistantly spaced 7 1-2’ 


together, so as to prevent a wide seam showing. 


etc., 
apart. Then 
take the sheer mould of Fig. 1 and draw it in, taking 
care tu see that on the mould and 
block for the Now put the block 
down to this shape, and then put the half mould of 


the section lines 
model coincide. 


the deck plan in place (after re-drawing the centre 
line which was cut away in getting the sheer), and 
draw it in, reversing for the other side of the boat. 
After cutting the block to this shape, apply the sec- 
tion moulds at their respective places and cut away 
until they fit exactly, then ciean up the whole with a 
small hand plane. It is advisable to slightly hollow 
out a show model in order to provide for the contrac- 
tion and expansion due to atmospheric changes. A 
good thickness to leave the sides would be 2’’. After 
and No.0, the hull will be 
Ordinary paint is 
never used where a good job is desired, and it is best 


sandpapering with No. 2 
ready for painting and finishing. 


to get some flake white and mix it with red lead and 
white French polish until of a flesh color. Put on two 
coats of this over the whole model, and after they are 
Then 
sandpaper again only with old No. 0, as the new sheets 
At least three more coats of paint 


hard sandpaper off, and put on another coat. 


are too rough, 
should be given, proceeding as before described. To 
get a bronze bottom, turn the model upside down, and 
give the part up to the paint line shown on Fig. 1a 
coat of good copal varnish. Spread it on evenly, then 
when it has almost, but not quite, dried, sprinkle on 
by means of an old pepper box some bronze powder ot 
the tint desired, at the same time rubbing it smooth 
with the forefinger. Do not get any on the top sides 
if itcan be avoided. The topsides can now be painted 
green by mixing some powdered green with French 
polish, giving two coats, which will be all that is 
necessary. Then when all is thoroughly dry, and any 
loose bronze powder has been removed with a fine 
duster, give the model a coat of copal varnish, and 
when that has been dried hard, which will not be for 
a week, wash it all dopn with water and the fine dust 
ot powdered pumicestone, or rub with a piece of fine 


felt. This takes off the highly glazed appearance of 
the varnish. Finally the model should be again 


washed with clean water and dried with a piece of fine 
chamois leather. 

For the deck, get a piece of white holly wood of the 
required size and 1-4'’ thick, and shape it to the out- 
line of the hull. Then plane it off until it tapers 
from 1-4'’ thick at the middle of the length to 1-16” at 
the extreme ends, and round the top until it is just 
1-16’ thick at the outer edge of the deck; sandpaper 
Then, with a draw- 
ing pen and Indian ink, mark in the deck planks as 
shown. Give them acoat of copal varnish, rubbing 
down with powdered pumicestone and repeating the 
Cut a little recess in the bottom of the boat 
for the mast step, which passes through the deck. 
Then fastened the mast step to the deck by means of 


it and give it a coat of isinglass. 


process. 
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very small gilt pins. The mast is 5-8’ thick, the boom 
9-16’ thick, the gaff 7-16 thick, and the bowsprit 
7-16" thick. They should be varnished in the same 
way asthe deck. The sails are best made of lawn, 
and the dimensions may be obtained by scaling Fig. 5. 
For the rigging, the best way is to obtain a photograph 
of the actual boat and arrange it accordingly. The 
best material to use for rigging is silk cord. 

A solid block of wood should be used for a model to 
be used for sailing purposes; the method of cutting it 


out will be the same as already described, except that 
the sides will be 3-16’ thick, with a‘ lead keel, as 
shown by the dotted lines in Fig. 1, secured to the bot- 
tom of the wood by means of three long thin screws. 
In order to carry the sail plan shown, all the dimen- 
sions of the boat should be enlarged by dividing the 
length of the load water line into thirty six instead of 
thirty parts, and calling each of them one inch. This 
would make the boat a ten-rater. 
Work, London. 
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A MODEL THEATRE. 


A model theatre will be found a source of much en- 
tertainment during stormy or winter weather, when 
indoor amusements are desired. The one here des- 
cribed is inexpensive to make, and has enough of the 
features of a real theatre to give quite realistic scenes 
if care is used in making up the scenery and properties. 

The greatest difficulty is the scenery, but by exam- 
ining the illustrated weekly papers like Colliers, Har- 
pers, etc., in time a sufficient number of double page 
pictures can be obtained, with which to make some 
excellent scenery, with the aid ofa box of colored 


crayons or watei colors. Perhaps some friend may 
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have old papers to be had for the asking. This is 
mentioned first, as the size of the theatre depends on 
the scenery used, and the sizes given are for the scen- 
ery made as indicated, the double page pictures for 
the rear curtain measuring about 12" high and 18” long. 

The frame is made so that the stage floor is slightly 
elevated, for purposes which will be explained later. 
The four corner posts, A, are about 1’’ square and 23” 
long. The two supports, B, for the stage floor are 7-8” 
x 1’ x 20", and nailed with wire nails to the outside 
of the corner posts, so that the under edges are raised 


4" as shown in the side elevation, Fig. 1. These 
pieces project 2'’ beyond the front corner posts. The 


floor, F, is made of smooth thin wood, and nailed to 
the supports B, afterthe rest of the frame is complete. 

The pieces C and D, two each, ara 7 8"' x 5-8/’ x 18", 
and also nailed to the outside of the corner posts, the 
pieces C, being 12'’ above the stage floor, and D, 4" 
above C. The five cross pieces E, the ends of which 
are shown in Fig.1, are 7-8’! x 5-8’’ x 20’, and also 
To the under side of the 
front lower piece, is nailed a strip of 1-4’’ wood, H, 


nailed to the corner posts. 





which is 2’ wide at the ends and 4" at the centre, 
the front edge being rounded in an even curve. A 
strip of thin flexible wood, J, 4'’ wide and 24”’ long, is 
nailed to the front edge of the piece, H, and also to 
the ends of B, forming the front of the stage floor. A 
piece of a wooden berry or butter box will be found 
suitable for the bent piece J. It may be strengthened 
at several places, by vertical strips 1-2’’ square nailed 
to the inside to prevent splitting. 

At points on the stage floor, and also on the under 
side of the pieces C,3"’, 8’’ and 13” from the front 
corner posts, are driven several double pointed tacks 
about 1-8’’ apart, and with the inner ends nearer to 
the back of the stage than the outer, thus forming 
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channels for the wings to slide in. 


The wings should 
be at an angle of about 75° from the side of the stage. 
At the back, drive other double pointed tacks to hold 
the back ‘‘ curtain’’ so called, in this case made of 
cardboard. 

Obtain four large spools at least 2/’ long insiae the 
flanges, on round wooden shafts 1 1-2’’ longer than the 
spools, 1-2'’ of the extra shaft being on one end, and 
1’’ on the other. These are mounted on each side of 
the openings between the centre wings, by nailing 
projecting strips to the under side of the supports, B, 
these projections having holes bored in them for an 
2asy fit to the shafts in the spools, and long enough so 
the spools will be about 3’ outside the stage. Cranks 
for turning are made of wire bent to the L shape 
shown in Fig. 1, one crank being on one side, and one 
on the other. Strips of ribbon about 2’’ wide and the 
same color as the stage floor, generally a slate or green, 
are then carried like a belt over the spools, one part 
above and the other below the floor, the ends being 
sewed withalap seam. This ribbon belt should fit 
fairly tight, and the spools be so placed that the upper 
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section will lie flat and smooth on the floor and be as 
inconspicuous as possible. By turning the cranks, 
these ribbon belts will travel in either direction across 
the stage, and paper or other light figures placed 
thereon may be moved across the stage at any suitable 
speed or in either direction. A minute tack, put point 
up through one edge of the ribbon will carry, a wood- 
en figure onto the stage, and turn itaround if the 
larger portion of the base rests on the stage, the tack 
acting as ap.vot when the ribbon is turned in the 
other direction. 


The drop curtain, M, should be of thin cluth or silk. 
It is hung on a roller, R, made of a piece of 1/’ round 
wood. a trifle less than 18’’ long, on the ends of which 
are 1-4’ round wooden shafts, put through holes bored 
in the pieces D, allowing room enough for the thick- 
ness of the curtain when rolled up. The shafts should 
also be long enough to allow small pulleys to be fitted 
tothe outer ends. These pulleys can be made from 
twist spools by filing grooves with a small round file. 
Similar pulleys P, are also attached to the supports, 
B, mounting them on round head screws. Around the 
pulleys carry an endless connecting belt made of heavy 
cord, the joint being spliced. A crank is made by 
driving a small nail into the spools on the roller, or 
the curtain can be raised or lowered by pulling on the 
belts. The bottom of the curtain requires a weight to 
keep it smooth when lowered. A piece of a brass cur- 
tain rod about 1-4'’ diameter will answer. 

The lighting is done with minature electric lamps, a 
bichromate or other form of close circuit battery being 
required. Bateries used for bell work will not answer 
if current is to be required more than a few minutes at 
one time. Three volt lamps are located, three at the 
front of stage and one on each of the top pieces, D. 
These are connected in parallel, the battery being also 
connected to give the right voltage. A reflector made 
of a strip of tin cut from a preserve can is placed be- 
tween the piece Jandthe lamps. Switches for cutting 
out each lamp are placed on a strip of wood S, 4’’ 
wide, nailed to the lower ends of the back corner posts. 
The battery is mounted separately and connected by 
wires when current is wanted. Strips of red or green 
glass placed before the lower lamps, will enable fine 
color effects to be added. 

The scenery if obtained as previously mentioned, is 
mounted on heavy cardboard, the rear curtain having 
ascreen on each side. The flies should be 12” high 
and 3’’ wide, the stage edges being cut to shape where 
possible. Smaller pictures, if they have the necessary 
height, can be used for the flies. Small strips of cloth 
or cut out pictures are hung just in front of the tops 
ofthe files to coverin the upper part of the stage. 
These are mounted on strips of wood, the ends being 
supported by strings with knots tied therein, and 
held between wire nails driven into D as shown at W. 

The coloving of the scenery must be left to the 
artistic skill of the maker or his friends, but much 
depends on the success with which this isdone. As 


most illustrations takeu from papers, show a more or 
less number of people, some of them will probably 
have to be biocked out with crayon work. If the 
figures are very heavily printed, the easier way is to 
cover them with white paper and fill in with crayon 
work to harmonize with the rest of the picture. 
Interiors like castles, cathedrals, jails, etc., may 
have <o be entirely drawn and colored, but this will 
not be found sucha very difficult matter, if illustra- 
tions of suitable buildings are examined. Remember- 
ing the many hours of pleasure the writer has ob- 
tained from such a theatre (less the electric lighting,) 
as the one here described, the hope is expressed that 
other readers of AMATEUR WorK will find this des- 
cription of interest. 





DEVELOPMENT oF THE WORLD’S STEEL INDUSTRY. 


The Deutsche Industrie Zeitung says that of all the 
countries producing steel in 1902 the United States 
led, with an output of 15,000,000 tons. These figures 
grow in importance when it is remembered that the 
world’s production in 1894 was only 12,851,000 tons. 
Cermany’s production in 1902 was 7,780,000 tons, one- 
half that of the United States; while England’s was 
ouly 5,000,000 tons, or one-third the production of the 
United States. The world’s total steel output for 1902 
was estimated at 35,00v.000 tons. This would indicate 
a growth of 700 per cent in twenty-two years, or an 
increase from a little more than 4,000,000 in 1880 to 
35,000,000 tons in 1902. The great increase is due to 
the introduction and improvement of the processes, 
notably the flame furnace. Peansylvania leads all 
parts of the world in the use of this furnace, followed 
by Illinois, New England, Ohio, etc. 

The steel produced by the Bessemer process during 
the last fifteen years was used mostly for rails. In 
England more than half of the steel produced by the 
Bessemer process went into rails. In Germany and 
the United States the proportion is not so large. 
While the United States produced 9,306,471 tons of 
steel ingots in 1902, it turned out only 2,876,293 tons 
of steel rails, or about 30 per cent of the steel ignot 
production. In Germany the amount of Bessemer 
steel put into rails is proportionately smaller. Because 
of the resisting power of the steel, the wear and tear 
on the rails is far less; but the manifold uses to 
which the steel can be put has taken away somewhat 


from the importance of steel rail manufacture. The 
last twenty years has resulted in an age of steel. The 


universal opinion seems to be that the production of 
steel is to go on increasing. If, during the next 
twenty years. the same rate of increase is maintained 
as marked the past, 1923 will see an advance of from 
20,000,000 to 25,000,000 tons in the world’s total pro- 
duction’ In this enormous increase the United States, 
according to experts, is to play the important part. At 
the very least, this opinion seems reasonable. The 
United States now uses in a year 30,000,000 tons of ore. 
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TRADE NOTES 











We give above a reproduction of the title page of an attractive 
booklet put out by the Pike Manufacturing Co., widely known as 
the foremost manufacturers of sharpening stones in this country, 
if not in the world, The booklet contains information of value 
to every mechanic and user of edged tools, and is offered free to 
anyone who requests a copy by referring to the advertlsement of 
that firm which appears in this issue of Amateur Work. 

After a brief introduction, this booklet calls attention to the 
selection of oilstones for different classes of work; also gives a 
brief description of the leading oilstones on the market. A chap- 
ter on “ How to Use Oilstones” is of unusual interest to every 
mechanic, another gives suggestions for their care, which, if fol- 
lowed, will render an oilstone efficient long past the ordinary 
term of service. 


The machines for both wood and metal working, manufactured 
by the Senaca Falls Mfg. Co., Seneca Falls, N. Y., areso long and 
favorably known to both amateurs and professionals as to require 

‘no extended mention of their merits. Those who are not familiar 
with them, however, should become so, as they are machines well 
calculated, both from design, material and workmanship, to give 
the greatest satisfaction to purchasers. 


Pyrographic work, when successfully done, requires that the 
opparatus be well constructed and of the best material. Many 
workers in this line hold the idea that the best platinum points 
are imported, but after using those made by the Smith & Hemen- 
way Co., 296 Broodway, New York City, they will conclude that the 
latter are equal to the best imported, and by many considered 
superior. If users were familiar with the various trade marks, 
they might discover, as one noted instructor reeently did, that 
points supposed to be imported, were made by this firm, but sold 
by the dealer as imported, This is stated simply as an illustration 
of the excellent quality of the pyrographic goods made by this 
firm. 


Now is the time when many of the pupils of manual training 
schools are required to purchase steel rules. By referring to any 
instructor, the high quality of those manufactured by Brown & 


Sharpe Mfg. Co., Providence, R. I., can be learned, as they have 
an international reputation for everything that goes to makea 
perfect rule, 


The steel measuring tapes manufactured by the Lufkin Rule 
Co., Saginaw; Mich., are sold by about every hardware dealer in 
this country, and by many in other countries. This is simplv be- 
cause they are so well made as to give entire satisfaction to the 
user. The machine divided rules made by the same firm are rap- 
idly becoming equally popular as the tapes. 


The tool cabinets sold by Hammacher, Schlemmer & Co., New 
York City, are so well made, and fitted with such an excellent 
assortment of good, serviceable tools, as to be in a class quite by 
themselves. Ordinarily, such cabinets are for selling purposes 
only, but those sold by this firm may be purchased with the 
knowledge that full value is given in both the number and qual- 
ity of the tools. The prices are also satisfactory, au illustrated 
catalog is sent upon request, if this magazine is mentioned when 
applying for it. 


The wood scraper manufactured by Britt & Page, 1 Belle Ave, 
Lynn, Mass., isa tool which cabinet makers and wood workers, 
whether amateur or professional will find well worth the small 
amount required to obtain it. Much better work and more of it, 
can be done with this scraper, than by the old hand method. It 
is particularly well adapted for manual training school work, 
and should be found in the equipment of every such school. 


A Machine particularly well adapted for use in manual training 
schools, and by model makers, is the 7 in. Shaper, manufactured 
by L. E. Rhodes, Hartford, Conn. It has all the essential require- 
ments of the larger and more expensive tools, with the con- 
venience and economy of space and power ofasmall one. For 
purposes of instruction in manual training schools jt is partic- 
ularly well suited. 


The convenience of a wood trimmer, and also the more perfect 
work which may be done with one, cannot be fully realized until 
one has been used fora time, but having once used one long 
enough to know its possibilities, no wood worker would attempt 
to getalong without one. To pattern and cabinet makers they 
are certainly indispensible. Those made by the American 
Machinery Co., Grand Rapids, Mich., are in design, materials and 
finish all that could be desired. Those who are not familiar with 
this type of tools should send to them for descriptive circulars, 
Manual training schools in which pattern making is tanght, 
should certainly be equipped with an Oliver Trimmer. 


The battery rheostat, recently placed on the market by Ken- 
drick & Davis, Lebanon, N, H.is the thing for regulating the 
current for operating the model electric railway, enabling the 
speed of the trains to be varied at will. As with all the goods 
made by this firm, the materials, workmanship and finish are all 
that it is possible to make them. A descriptive catalog of the 
rheostat, and many other electrical novelties, motors, dynamos, 
volt and ammeters, etc., will be sent upon application to this firm. 


The small dynamo made by H. R* Swope, 120 N. 7th St. Philadel- 
phia, Pa., is particularly well designed for furnishing power for 
the model electric railway, now being described in this magazine. 
It can be run by a water motor, the current being conveyed by 
wires to the point for use. It will also light quite a number of 
miniature lamps, and can also be run asa motor, giving it quite 
a field of application for the amateur electrican. It is well made, 
finely finished, and sold at a very reasonable price. 


The “ Eagle’ pipe wrench manufactured by the Frank Moss- 
berg Co., Attleboro, Mass., is one of the handiest tools for small 
work which an amateur or professional worker can possess. A 
perfectly firm grip, yet instantly applied or released, with a long 
leverage are a few of the features peculiar to this wrench, and 
which makes it well adapted to a wide range of uses; other 
wrenches, ma:le by the same firm, are equally desirable, those for 
bicycles and automobiles haying large, knurled adjusting nuts, 
by which they can be quickly and firmly applied to the work. 











BROWN G SHARPE MFG. CO. 
Providence, R. I. U. S. A. 


QUALITY 


The FIRST Consideration 








In a 
MACHINIST’S The 
TOOL Full Line 
Of 
> MECHANICAL 
MACHINISTS’ 
TOOLS 
Stamped 
“B. & S. Mfg. Co.” 


Is Universally Recognized As 


the STANDARD vor 


ACCURACY ana 
QUALITY of WORKMANSHIP 


aw Catalogue describing the Complete Line of 1000 Varjeties 2 
may be obtained at the Leading Hardware Stores, or we 


& are pleased to mail it to any address. g& 
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NEW BEDFORD, 


@=]oe2000000808038 2 


MANUFACTURERS OF 
Increase Twist and Constant Angle Drills, Chucks Reamers, Milling 
Cutters, Taps, Dies, 





STRAIGHT SHANK MACHINE BIT FOR WOOD 
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MORSE TWIST DRILL & MACHINE CO. } 


and Machinists’ Tools. 
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MASS., U. S. A. 
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Patent Quick-Action Vises 













FOR AND 
Manual Wood. 
Training Workers 
Schools of all Kinds 


SEND FOR DESCRIPTIVE CIRCULAR 


WYMAN & GORDON, Worcester, Mass. 


~The UNIYERSAL 
WOOD SCRAPER 


The best tool yet devised for the 
; purpose of Scraping Wood, and 
© Removing paint. One man will 
do more and better work in a day 
with this tool, than any two men 
can do, in the same length of timc 
by the old hand method. 
Finished in nickel or aluminum. 

Send For Descriptive Circular. 


BRITT & PAGE 
1 Belle Ave. 














Lynn, Mass. 















The 7° SHAPER 
The BEST THING OUT for 
Manual Training Schools, 
Model Makers, 
and all kinds of lignt work. 
Has micrometer adjustment 

on Both Screws. 
Accurate in ALL its details. 


It is small, but it 
Wins every time. 


L. E. RHODES, Hartford, Conn. 


. SWISS DRAWING 
GENUINE: “INSTRUMENTS 


T Squares, Drawing Boards, 








Triangles, Tables, Curves, 
Drawing and Tracing Papers, 


er >) 
Samm 







Blue Process Papers, 
Complete Sun Printing Outfits, 







Surveying Instruments, 
Thumb Tacks, Etc. 


All Goods Warranted 
Catalogue on Application 


KOLESCH & C0., 





pa reread 
Nee 





eee 
5 oy 


138 Fulton St. 
New York. 





MORRIL’S 
MORAL 


“For Good Work use GOOD TOOLS” 
MORRIL’S Saw Sets, Punches, Bench 
Stops are the BEST. 


CHAS. MORRIL, 277 Broadway, New York 
Ohe Forstner Bit 


“Once Tried Always Used.” 


Bores Round or Square Holes; 45c to $1.45 List. 

















Descriptive List Mailed Free to Any Address. 


The Bridgeport Gun Impl’t. Co. 
313 BROADWAY, NEW YORK CITY. 
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Ghe DISSTON SAW Will do MORE WORK 
With LESS EXERTION 
And Hold its Cutting Edge Longer 


Than any other brand 


FULLY WARRANTED 
As to 
MATERIAL 
And 
WORKMANSHIP 





Adjustable Hack- Saw Frame 


IN THE MARKET 
Extra Rigid, Easily and Quickly Adjusted, Finely. Nickel Plated, 
Long Tension Screw Riveted in Handle so it can not work loose. 
The Price is Right Ask to see it before Buying 
FITCHBURG FILE be Fitchburg, Mass. 








Send For Our HAND. 
BOOK Containing A 
Treatise onthe CARE 
AND USE OF SAWS. 
Mailed Free. 


HENRY DISSTON & SONS, Inc. 


KEYSTONE SAW, TOOL, STEEL AND FILE WORKS 


PHILADELPHIA, PA. 


is an old but common claim, but when 
applied to CARD’S TAPS one 
DIES, = 


it’s as true as Ri is oid. 








And those who know will tell you so 
CATALOGUE FREE 


S. W. CARD MFC. CO. 


' MANSFIELD, MASS. 





WANT 

YOU jeep IT 
Will operate everything 
electrical, either in closed 
or open circuit and will 
stand the hardest kind of 
service. Just the cell for 
telephones local 
batteries or central ener- 
gy systems, electric fan 
motors, clocks, phono- 
graphs, dental engines, 
gas engines ignition, rail- 
signals, ete. 

Each Cell 2 Volts — Low Internal Resistance 
Which means that you can operate any electrical 
apparatus with fewer of these cells than with any 
other make. The cells can be recharged easily, 
and at small cost. No odor; current always ready. 


LEON W. PULLEN ELEC. CO. 


616 Chevtnut St., Philadelphia, Pa, 


using 











The Very Latest Thing 


SURFACE GAUGES 






Micrometer 
Adjustment 


Just the 
Gauge 
You 


Want 


Our New Catalogue Sent Free. Ask for it 
SAWYER TOOL MFG. 


FITCHBURG. MASS. 


CO. 
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CARPENTERS’? TOOLS 
For HOME or TRADE USE. 


ABSOLUTELY BEST QUALITY, STANDARD MAKES AND SIZES 
of Mechanics’ tools in well finished, hardwood, portable wall-cabinets. 
Ask for Catalog No. 1031. 
No. 51 ( 14 tools ) $5.00 No. 52 (24 tools) $10.00 No. 53 (36 tools) $15.00 
No. 54 ( 40 tools ) $20.00 No. 100 Combination bench with 96 tools, $80.00 
We have been selling high grade tools for 55 years and we guarantee 
these combinations to be strictly first class in every way. 

WE INVITE CORRESPONDENCE WITH DIRECTORS AND OTHERS INTERESTED IN 

MANUAL TRAINING TOOLS AND BENCHES. WE HAVE SUPPLIED THESE GOODS 


TO SCHOOLS AND INSTITUTIONS FROM MAINE TO CALIFORNIA AND FOREIGN 
COUNTRIES 


Illustration of Outfit No. 52, $10.00 = HAMMACHER, SCHLEMMER & Co. New York City, Since 1848 


BERNARD’S PATENT PLIERS, NIPPERS, 
BELT AND TICKET PUNCHES 


Cut shows Open Throat, Parallel Jaw Pliers with 
VISE GRIP. Constructed on a new principle 
embodied in BERNARD TOOLS ONLY. Leading 
Hardware Dealers sell OUR TOOLS. Made by 


THE WM. SCHOLLHORN CO. New Haven, Conn. 











For Sale PERFECT 
Everywhere. ALWAYS 


G. & H. BARNETT CO., Black Diamond File Works, Philadelphia. 


“Yankee” Tools 2" SUPERIORITY 


The newest, cleverest and most satisfactory in use, and the first 
to be offered at so reasonable a price that every up-to-date mechanic 
eould buy tools of their quality and character. Other tools are very 
good tools, but -‘‘ Yankee” Tools are better. Sold by leading dealers 
in tools and hardware. Ask dealer to see them. 


12 Medals Awarded at 
International Expositions. 
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For SIMOND’S SAWS 


= DEMAND 
Ee. THEM 
| COMPARE 








_ If your dealer does not carry them, send 
to us for circular giving cuts and prices. 
Express paid to any city in the U. S. 


SIMONDS MFC. CO. 
Fitchburg, Mass. 


Chicago, Ill. Portland, Ore. Seattle, Wash. New York. City 


SIMONDS MFG. CO. Ltd SIMONDS SAW CO. 
New Orleans, La. San Francisco, Cal 








AS 










Reciprocating Drill No. 50. 
Our “ Yankee Tool Book” tells all about them. 
Sent free on request by 


NORTH BROS. MFG. CO., - Philadelphia, Pa, 
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SUCCESS 


Attends Manual Training Students 
Who, with the mind grasp Mechan- 
ical Principles, and with the hand 
grasp a 


MOSSBERG WRENCH 





Frank Mossberg Co. 
Attleboro, Mass. 


Manufacturers of 


High Grade Wrenches 


For 
Bicycles, Automobiles 
and General Mechanical 


use at 


¢ 


TOPPAN 
Power Dories 


SAFE, SPEEDY, STAUNCH 
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SIZES, 18, 20, 22, 26, 30 FOOT 
PRICES, $185 AND UP 


Boston Headquarters for Truscott, Simplicity 
and Palmer Gasolene Engines 


Full Line of Skiffs and Fishing Dories 


Send Two Stamps for Catalogue 


TOPPAN BOAT MFG. CO. 


9 Haverhill Street 





Boston, Mass. 





SUPPLIES f° 
MODEL MAKERS 


Brass in sheets or rods, wood and ! 
machine screws, drills, car wheels, etc.g 
Write us what you want and get 4 
our prices. We make a Specialty off 
of supplies for Amateurs. 


= 

















STERLING pyr ces 
SOREW GUTTING LATHE Jiviii. Py 
Accurate Strong H Wsceng A ; 





<< 
Catalogue 1844 mailed for only 10 cents, showing 
BARGAINS IN TOOLS ... ... 


FRASE COMPANY 


38 Cortlandt Street 
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AMATEUR WORK 
SOMETHING ELECTRICAL FOR EVERYBODY. 


The GEM MOTOR POLARITY INDICATOR EUREKA TELEGRAPH SET 














Neat, Compact and Reliable. Will indicate posi- 
tive or negative pole on Battery or Dynamo circuit. 
Net price, each 75 Cents. By mail, 5 cents extra 








oul All the working parts are Finely Finished Compo- 
Our Catalogue No. 56, Mailed Free on ap- sition metal, such as used in all high grade instru- 
plication. Illustrates and Describes Huridreds ments. The base is mahogany, and highly polished. 


Finished in Black Enamel, screws 
‘ “ J a ; The key is of the steel lever pattern. A book of in- 
and bearings Nickel Plated. of Specialties required by the Amateur and re oh stan te an, gratis with eack 


— tet Base. Practical Electrician, and at Prices that will instrument. 
ade . Net price, wound 5 ohms $1.30: 20 ohms, $1.50 





By mail, 25 cents extra. surprise you. By mail, 40 cents extra. 
MANHATTAN ELECTRICAL SUPPLY CO. 
32 Cortlandt St., New York City. 188 Fifth Ave. Chicago, I11. 





>THE GENUINE” CLARK’S PATENT EXPANSIVE BITS 


“The Genuine” means Small size boring from 
{=2 to J J=4 inches: = 


Large size; 7=8 to 3 In 


something ;= T he best tool 
steel, workmanship and- 
finish. Two Cutters with each. 


You will be satisfied if you buy those made by R.H. BROWN G GO., New Haven., Conn. 


You want the BEST 
: SCREW PLATES, TAPS, 
ADJUSTABLE DIES, etc. 
Then try those made by 


ah ADAD MADD 












Equip your engine with the celebrated AMERICAN 


THE E. FE REECE CO. JUMP SPARK IGNITION APPARATUS. The American 
Spark Coils, American Indestructible Sparking 
Greenfield, ass. Plugs, American Little Wonder and American 
You can get them of your Hardware Dealer | Dry Batteries LEAD ALL OTHERS. Write for catalog. 
Ask for the “ REECE ” tools AMERICAN COIL COMPANY, 
Catalog Free West Somerville Mass. 





ipods ELECTRICAL SCIENTIFIC NOVELTIES. 
MOTOR Models of Railways, Motors, Locomotives, Dynamos, 


Magnetoes, Miniature Lamps, etc. From $2.75 up. 
You Want for 


Experimental Work. 








Its good points are too numerous to mention them all. 
Here are a few: High grade materials, First-class work- 
manship, nance commutator, Firm bearings, Adjustable 
brushes, etc., giving The Highest Efficiency. 





Fully Finished and assembled, ready for ving 00 Send for Free Catalogue 

wire, drawings, and directions . ; ° ° 2.00 

Wound ready foruse . .- $3.00 THE CARLISLE & FINCH CO. 
248 E Clifton Ave. Cincinnati, O. 





H. R. SWOPE, { 20° W. arth c ' ~ philadelphia, Pa. Largest Manufacturers of Electrical Novelties in the World. 
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CONSISTS 
OF 


MY PRODUC 


DRILLS for Hand or Power, 

CLAMP DRILLS; Two styles-Four sizes, 

TURRET DRILLS BENCH DRILLS 

TRACK DRILLS Drills with oae to ten 
spindles for 1-2 in. holes, with hand or 
power feed. 

NUT TAPPERS with 2, 3 and 4 spindles 

PLANER CHUCKS, round or square base, 
with jaws 6 in. to 30 in. long’ 


Send for Catalog if interested. 


FRANCIS REED CO. 
43 Hammond St. 





Worcester, Mass. 





We manufacture REED LATHES. 


ENGINE LATHES 10, 12, 14, 16, 18, 20, 22, 24, 27 and 30 
Inch Swing. 
SCREW CUTTING FOOT LATHES 10, 12 Inch Swing. 
PLAIN FOOT LATHES, 9, 11 Inch Swing. 
HAND LATHES, 9, 11, 12, 14, 16, 26 Inch Swing. 
WOOD TURNING LATHES, 10 Inch Swing. 
TURRET HEAD CHUCK LATHES, 16, 20, 30 In. Swing. 
STUD AND BOLT LATHES, 16 Inch Swing. 
SPECIAL TURNING LATHES, 16, 20,24, 30 In. Swing. 
FACING LATHES, 22, 24 Inch Swing, 
With or without Turret. 
FORMING LATHES, 16 Inch Swing. 
GUN BARREL TURNING MACHINES and REAMERS. 
SPINDLE DRILLING MACHINES, 16,20 Inch Swtng. 
RACK CUTTERS, SCRAPERS,BENCHES, SLIDE RESTS. 
194 Educational Institutions Using Them. Send for Catalogue A. 


F.E. REED CO. Worcester, Mass. 


CLARK & SMITH 


Dealers in 


FOREIGN AND DOMESTIC 


LUIIBER ann VENEERS 


A Large Stock of 
Mahogany, White and Spanish Cedar, Teak, Pine, Oak, White 
and Brown Ash. Special attention given to furnishing stock 
for “Sloyd” work, Canoe, Boat and Yacht Lumber a Spec- 
ialty. Write for prices. 
Mail Orders Receive Prompt Attention 


231 Medford St. Boston. 
FOR 


The ENGINE your DORY 


SHOULD BE 


Safe, Powerful and Sure 
WE HAVE IT 


Made in the best manner from carefully selected materials, and of 
correct yet simple design, with a perfect sparking device. It is the 
one you should get if 


YOU WANT TO BE SATISFIED 


Send for Descriptive Catalogue of Marine and Hoisting Engines, Ac- 
cessories and Schooner Outfits. 


MIANUS MOTOR WORKS 
EDWIN GRAY, Manager Boston Branch 
7 and 8 Commercial Wharf Boston, Mass. 


Charlestown District 








WHITON CHUCKS 





This is our geared scroll, combination chuck. Univer- 
sal and independent adjustment. Accurate and durable. 
We also make many“other styles, some especially adapted 
for light work, and for use on foot power lathes. 


D. E. WHITON MACHINE CO. 


New London, Conn. 





F. L. GOLDSMITH 


Dealer in 


ALL KINDS OF FOREIGN AND DOMESTIC 


Woods and Lumber 


Job Planing, Circular Sawing, Band Sawing and Turning 
SPECIAL DESIGNS MILLED OUT TO ORDER 
Estimates Cheerfully Furnished 


19 and 21 Chardon St. - : 
YARD AT EAST CAMBRIDGE 


The Franklin Model Shop 


Experimental work for inventors, anything in metal 
from a single piece toa complete working model. Ap- 
paratus for colleges, Exhibition models. Introduction 
samples of patented articles. Special tools for making 
metal novelties. Inventions perfected. Drawings and 
designs worked out frem inventors’ ideas. Send for 
circular 20. 

The Franklin Dynamo 
; 50 Watts. 10 Volts, 5 Ampers 

3000 to 4000 revolutions. Sets of material, finished parts, complete : 
machines. For amateur construction-very efficient. Will drive a 
dental engine. sewing machine or small lathe; run as a generator, will 
furnish current for six 6-candle lamps. Parts. $3.50, $6.00, $8.50, 
Complete, $10.50. Write for circular 20. ; 


PARSELL & WEED, 
129-131 West 31st. Street, New York City. 


Boston. Mass. 











Ghe FRANKLIN 
Model Shop 
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BLISS BROTHERS BOOKS CHEAP 
. PROJECTION DRAWING, a set of twelve fine 
Vi ari ne H ardware plates, bound in limp cloth, Price 75 cents. 
Flag*Pole Sockets EASY LEITERING, new edition with suppl:- 
Rails and Stanchions ment in 1 Vol. containing a number of good al- 
ade Dintee ties phabets suitable for engineering drawings, 
, 


= Price 50 cents, or the Supplement to the above 
Paints, Lauch Lights separately 25 cents 


YACHT TRIMMINGS and OUTFITS a SPECIALTY SLECTRIC GAS LIGHTING, full directions for 
| lighting any number of gas jets, with a push 

button, Price 50 cents. 

$300 GALVANIZING DONE TO ORDER SMALL ACCUMULATORS, how to make and use 


170-172 COMMERCIAL STREET, BOSTON them, Price 50 cents. 
: eas INDUCTION COILS, how to make coils for all 
Telephone, 533 Richmond 


: E purposes, the best American book, Price $1.00 
SMALL DYNAMO, how to make one with full 
THE RICH HANDY mage a i set of plates to scale, Price $1.00 
aves time for the 
Draughtsman; it is PICTURE FRAME MAKING A —_ 
a great aid to the s : 
learner. POLISHES AND STAINS for wood, Price 40 cents 
It will hold anum-- FRENCH POLISHERS MANUAL, Price 20 cents 
ber of sheets or a spon’S MECHANIC’S OWN BOOK, a splendid 
pad of paper; no hook for anyone interested in carpentry, 
thumb tacksorothe: mechanics, mechanical drawing, lathes, paint- 
fastenings being ing ete., nearly 900 pages and 1400 illustra- 
siti) tions, Price $2.50 


It has a drawer to hold T squares and access- 25 CENT BOOKS. We have a fine line of these 
sories. It will save its costs in a short time. t and 








Seanaet able Lamp(as shown In illus- Also General Hardware, Tools, Cutlery, etc. 
tration) with Battery complete 
Hanging Lam 


Telephone, with Battery complete ai 
Electric Door Bells, all co: rt 1 


EEE 


Pocket Flash Lights... 
Necktie Lights..75c.to 3.00 





end for Free Book. Describes and ilrustrates many 
of the most useful electric devices, at wonderfully 
emall prices. All practical. The lowest pricein the 
world on everything electrical. Agents can make 
handsome commissions and many sales, Write for 
complete information. 

OHIO ELEOCTRIO WORKS, Cleveland, Ohio. 


Please mention 
Amateur Work 
When writing 
To Advertisery. 


J. & G. RICH, 120 N. 6th. St. Pliladelphia, Pa. 





FOR SALE.—Dynamo Castings. 1-8 and 1-16 h. 
p. Write for photos showing finished machines 
|Roy A, CLIFFORD 225 8rd, St., Lincoln, 111. : 


BATTERY RHEOSTAT 


For regulating the current from Battery to 

Finely Nickel Plated. 

Resistance. 5 Ohms. Price, 80 Cents 
KENDRICK & DAVIS, 


Manuuacturers of 


MOTORS, BYNAMOS, MAGNETOES, FANS, Etc. 
Lokanon, N. H. 


Small Motors, etc. 


'P, O. Box 2136 


books on electricity, steam engines, 
mechanics. Send for our premium list. Post- 
age stamps will be accepted for any of these 
books. 


HAVE YOU SEEN the Model Engineer SEND US 
8 cents and we will mail you a copy, the best 
paper published for the young electrican or 
mechanic. 


SPON & CHAMBERLAIN, 


Publishers Of Practical Books. 
Address 


A, W. Mail Order Department, 
123-125 Liberty St., New York City. 


‘CARL H. CLARK | 
Yacht Designer 


Working Drawings of all kinds of Boats, 
Launches, etc., furnished at reasonable rates. 
Correspondence invited. 


Boston, Mass. 
STEAM ENCINE CASTINCS 
‘Construction materials, Drawings, 
etc., of up to date designs. 

Sizes from 1-4 to 1 H.P. 

Always in progress. Just the 
thing for students in manual train- 
ling schools and the Amateur. work- 
ier generally. Castings, materials 
iscrews, etc., furnished for the } H. 
'P. Horizontal engine Class C, now 
being described in this magazine. 
| Send for Circulars A, B and pho- 
itographs. 


B. R. WICKS Bridgeport, Conn. 











